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L—■- .A.   i a. ■ T 1962. 

Test Brief Hmabering 

Briefs for tests to \m  conducted by Boeing ere numhered In sequence vlthln 

each numbered section. The numbered sections are basically consistent vith 

t * Dyna-Soar Program ELenents. 

Subcontractor tost brlofs follov in each section and are numbered ßl, S2, 

etc. Other agency tests will follov subcontractor tests and will bear 

appropriate prefix letters. They will alao be.numbered in soquonce within 

each nuEibored section of the document (i.e., NASA 1, It^SA 2, etc.). 

Associate Contractor plans are not within the scope of this document. 

Bot«: It is anticipated that changes In the planning schedules shown in 
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are for reference purposes of Tho Booing Conpcay and are not a part 
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1.1.1,1 GLIISS klEZMISE ~ AISO - 
BYirAiaC DI:,.r^LOP^E:^x, - Perfonaanco, 
Stability and Control 

DESIGN DEVELOPMENT 
TEST PUN 

Brief   No.        1-1 
Responsible Company: 
 Boeing  

Test Title:       VASIATIONS AROITCD J'HASE I CO?rFIGlffiATIOH 
  (COKPLLTEJ}) 

Test ObjecUvg/JusHficoHon:    The following testo were conducted to deternine 
the porforaancs and longitudinal end lateral-directional otabllity and control 
charactorifitier of the Ph?.Dc I glider configuration! and variations thereof, 
in the eubeonic, transonic,  suporsonic and hypersonic speed reginee. 

SPO 
APPHOVBD COHPLKDION EWA Data 

T5ST NO. miE (Kef. Only) 

7-007 

Mcdsl 

AD-366I-4 

Facility 

Boeing Supersonic 

HeportCs) 

76 May 60 1)2-6721 

79 Sep 60 7-043 AD-366I-5 Langley 16' D2-8U6 

80 Hor 60 7-012 AIMÖ2I-1 JPL 21 •• D2-7901 
D2-80058 
1)2-80098 

81 Sep 60 7-033 AIM90I-1 Arnold B D2-6016 

82 Sep 60 7-008 AD-473I-1 Cornell 24" D2-80004 
83 Hör 60 7-051 AJ)-473I-3 Cornell 24" D2-80016 

83 Nor 60 7-052 AJM73P-1 Corenll 24" D2-50022 

85 Get 60 7-036 AIM88I-1 Ames 12» PT 1)2-8089 
86 Hov 60 7-035 iü>.493l-1 Langley 11" D2-8160 

87 Canceled 
^Kov 60) 

7-009 AJM69I-1 Ohio State 12" D2-80291 

88 Mov 60 7-056 A1>.520M-1 Gen. Elcc. 30" D2-80032 

69 Hay 61 7-059 AIV.522I-1 
AD-553I-1 

Boeing Hot Shot 1)2-00060 

90 Dae 60 7-063 A]>-366I-6 Boeing Transonic D2-8142 

90 Hov 60 7-063 AJ)-366I-6 Boeing Supersonic D2-8116 

91 not 60 7-061 A1M88I-2 Boeing Transonic D2-Ö038 

A1 

1961 I 1962 

|J|F|M|A|M|j|j|A|Si0|N|DJj|F|M|A|Mij|j|A|s|0|N|Dr 

EWA($)   No.  

This Test Supports - ____-__>_>__«^_^__ 

Dote Dato Req'd: 

Flow Time (EWA Rel.  to Compl.)    C 3      Test Period        CSSSSSa 

FORM 2-6l««-»-l aa&SA/G 
ft'U *-;.''f-ci 

02-5697-]6  vVOL II 
riot    /2 T 

|ir|.....^. .,._„.-.,;.,--.:..J-4-i--. ..k...,-^^.-   .-I' ■■-■ -4— 
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1.1.1.1    GLinER AIRPHAJ.IB - AEBO- 
.LtfHAMIO DEVBIOPMEB2 - Perfonnance 
ataMIUy and Control  

DESIGN DEVELOPMENT 
TEST PUN 

BrloF   No.        1-2 
Responsibl« Company: 

Bbeing 

Test Title;      VARIATIONS AROÜUD nUTIAL GLIDEB COKPIODBATIOH 
(COMPLSTES) 

Test Objective/Jusfificofton; The following tests were conducted to examine 
the Performance and longitudinal and lateral-directional stability and 
oontrol characteristics of the Initial glider configuration, and variations 
thereof, in the subsonic, traxveonic, supersonic and hypersonic speed 
rsglmeo. 

SPO 
JLPPEÜVED 
TEST HO. 

92 
93 
94 
95 
96 
97 
99 
133 
133 
133 
152 

COMPLETION 
DATE 

Jan 61 
Peb 61 
Jan 61 
Peb 61 
Peb 61 
Peb 61 
APE 61 
May 61 
Apr 61 
Apr 61 
Mar 61 

EHA 
(Hef. Only) 

7-074 
7-066 
7-066 
7-073 
7-064 
7-065 
7-069 
7-081 
7-081 
7-031 
7-074 

Model 

AD-544I-1 
AIU543I-1 
AD-543I-1 
AI>-540I-1 
AJ)-539I-1 
AI>-541I"rl 
AB-542I-1 
AD-543I-2 
AD-543I-2 
AIV543I-2 
AIV544I-2 

Pacility 

Boeing Transonic 
Boeing Transonic 
Boeing Supersonic 
Arnold B 
JPL 21" 
Langley 11" 
Boeing Hot Shot 
Boeing Transonic 
Boeing Transonic 
Boeing Supereonic 
Ames 12' PT 

Data 
BeportCs) 

1)2-8225 
D2-80025 
rs-sooo'j 
D2-800C5 
D2-80031 

D2-80296 
D2-8C026 
D2-8029S 
D2-80O99 
D2-Ö0072 

0°^ 
V   ,JO 

0^ ^ 
9' 

1961 1962 

J|F|M|A|M|j|jiAl3i0iN|D{j|F|MiA|M|j|j|A|s|0|N|D| 

EWA(j)   No.  

This Test Supports - i 

Flow Time (EWA  Rel.  to Compl.)    C 

Date Data Req'd:   

3      Test Period        KSSLKSIS 

FORM 2-6»«l-\-l dsrcr&f/VG 

Hi V  >-'9'U 

02-5697-16   vVOLJ 

TAGt       I 3 ■F 
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1,1,1.1    GLIDER AIBP2AME - AZRODT- 
HAillC DBVKLOP&!ENT - Performance, 
Stability and control 

DESIGN DEVELOPMENT 
TEST PUN 

Brief  No.      1-3 
Raipomible Company: 

Boeing 

Test Tlfle:    wPIXSD-CO:^IrJ5ATI0N,, EVALUATION 
     (SPO APPROVED TS3T ^102) 

Tes» ObjecUvs/JusflficoMon; The objective of thle teat la to obtain data on 
the effects of elevon- aileron and rudder in varloua combinationa» ReyTiolds 
number, Mach number,  xandin,1? gear,  _ on basic 
glider longitudinal,  literal and directional stability during landing, 
Directional otabillty of anglea-of-attack of at least 15-degreea ie also 
desired during this test period. 

Tesf ArUclei/Outilne:    An 0,15 scale model corresponding to approxlnately the 
current löma-Soar gilder configuration will be tested at the following 
oondltlonst 
1, Mach number ränget    0.26 to 0,90 g •. 
2. Eeynoldo number range I    5 x 10    to 24 x 10 /ft 
3. Pitch ränget c*, = -10   too22    ( 

4, Taw ränget y\l «»-15    to 15 

Te$f Fociltfies: Ames 12 ft Pressure Tunnel 

Schedule: 

1961 1962 
|J{F|MJA(M|J jJJAlS |o| NiDij|F|M|A|M|j|j|A|s|0|NiD| 

EWA(J)   No.   7-085 

Thl» Tesf Supporfs -         The glider and tronaltlon section configuration 

.    development  Date Data Req'd:      4-30-62; 

Flow Time (EWA Re I.  fo Compl.)    C 3      Tetf Period Essssssa 

FORM 2-6i«l-t'» JSTIIJEI/VG; 
\\l\ 

D2-5697-16  \VOL I 

rAci    14 
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1,1.1.1    GUIEH AIHPBAMS - AEBOI* 
HAMIO EEYKLOPMENT - Perforaance, 
Stability and Control 

DESIGN DEVELOPMENT 
TEST PLAN 
 ^  

BrleF   No.      1-4 
R«iponslbla Compony: 

Boeing 
T 

Te$f Title: "ynED-CONPIOÜBATIOII" BVALUATIOH 
(8F0 ATFROVKD TJE3T #103) 

Test Objective/Jusfificotfon:      ^ ob;jcctlve of thie te8t iß to obtaln perfotv- 
mance, stability and control data concurrently with eleven, elevon tab and 
rudder hinge moment and normal force data» 

Te»> Arttcles/Outline;      An 0.0666 scale model of the current Dsma-Soar glider 
configuration with a detachable transition section will be tested at the 
following conditional 

1«   Mach number rangei    0.5 to 1.15 
2. Pitch ran?et «>   a 15   "to 25 
3. Jaw rangei V   ■ -15 to 15 

Test FocMities;   Boeing Transonic Wind Tunnel 

Schedule: 

1961 f 
|J|F|M|AiM|j|j|A|s(0|N| D (7 

U JI 
F   M 

m 
MTj|j|A|s|0|N|Di 

EWA(j)   No.     7-086 

Thl$ Test Supports -         

Development 

Flow Time (EVVA Rel,  to Compl.)    CI 

The glider and tr-insltlon section configuration 

  Dote Doto Req'd:      >hgg 

i      Test Period        CSSSSa 

FORM 2-6I6I-1-I wor&i/vc M' > 
Ü2-5697-16  vVOLII 

TAGf 15 ^ 

-■■, -^       • . _...T.niir^^^-v1>.^jl|l,J 
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1,1,1.1    JLIDEH AIQ^RA^1? - A^riOOT 
MAÜIG DEVELOP:ü^;T - Pcrforoano«-, 
Stability and Control  

DrnGN DEVELOPMENT 
TEST PUN 

Brief   No.    1-.^     
Rajponsible Company; 
 Boeing 

Test Tlfle;      "PIXED-COOTGUSATIJ:,"' ir/AlUAlIOff 
(SPO APPROVED T23T $lOk) 

Tesf ObjecHve/Jusfiflcoffon: The objectlv» of this tost le to obtain performance, 
Btabillty and control data concurrently with elevon, eleron tab and rudder 
hinge jacaent and normal force data. 

Te?t Arfides/OuHiVe;    An 0.O666 scale noclel of the current tyna-Soar glider 
configuration with a detachable transition eaetion will bo tested at the 
following conditional 

1»   Uach number raugei    1,4    to 3.5 
2,   Pitch ran^ei «^ » 100 ^0 35 
5#   Yew rangei l^ a-15   to 15 

Tesf FacfliHes: Boeing Supersonic Wind Tunnel 

Schedule: 

1961 

|J|FJM|AJM JJ IJIAJS |O| N] D 
TJ. I *L 

M 

196? 

A|M|J|J|A|S|O|N|D| 
rzi 

EWA($)   No.   7-086 

This Tes» Supports -    The flldcr and transition oectlon configuration 

 developaent __ 

Flow Time (EWA Re I. fo Compl.)    C 

Dato Dafa Req'd:      5-1-62 

3      Test Period        BSSSSEO 

iS^fitVz FORM 2-6l«l-\-l &£?£■/&£? 

-Zf-Z. 
D2-5697-16  vVCL II 

TACt        16 ■^ 
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l.l.l.l   GLiDJa AX.'.PR/J::•; - A3H0- 
DYNiMIC DEVCL0.1MJ?T - Performance 
Stability and Control 

DESIGN DEVELOPMENT 
TEST PUN 

Brief  No.        I-6 

Responsibia Company: 
Booing 

Test Tit'e:      "FTXSD-nmryTOimTTrN" EVALUATION 
—; '■       (SJO APTOOVZD TEST #105) 

Test Objective/JustiflcaHon:    The objective of this test is to obtain eupersonlo 
"poffCYSiaBOB fa^fl lon^ltndlnal, lateril and. direotional stability and control 
data on a structurally defomod (hot shape) model of the current H/na-Soar 
glider configuration. 

Test ArMcles/Outline;      An 0.054 scale model of the current lyna-Soar glider 
configuration,  including the effects of structural deformation will be 
tested at the following conditions: 

1. Mach nur^er! 5.00 
2. Fitch ran^ei -15° to max 
3. Yaw range!   - 10° 

Test Facilities: Arnold Center "A" Tunnel 

Schedule: 

1961 

|j|F|MiA|M|j|jlA|siolN|D 

EWA($)   No.   7-0^7 

This Test Supports - 

development 

M 
J9M 

A^lMl J| j|A|sioiN|D| 

Tb« yMdor and transition B-^ticn configuration 

  Date Data Req'd: 5-1-62 

Flow Time (EWA Rel.  to Compl.)    C U      Test Period cssgsa 

FORM Z'6\$\-\'\ äuarjFi/vi? D2-5697-16 jVCL 
rA^t    |T 
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1,1.1,1 CLIUER AIRPEAMS - AZHODr- 
HAMIC rEVELOP.'I^IT - Performance, j 
Stabllitj nnC Qontr?! {_ 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief  No.       1-7 
Responsible Compony: 

Booing _,  

Test Tlfle:     «^IXED-COi;i,I&URATIOK,, EVALUATION _       . 
(SPft APPROVE) TEST #106) 

Test ObjecMve/JusfiflcoHon;     J^Q abjective of thia test is to obtain hTpereonic 
performance, stability and control data on a structurally defonaed (hot shape) 
model of the current lyna-Soar glider conflcuration« 

This teat will permit a more detailed analysis of elavon, aileron and rudder 
effectiveness as well as the effect of transition section on glider stability 
and control surface effeoxivenoss. 

Tesf Arficles/Oufllne:     An 0.054 scale model of the current I)jma-Soar glider 
configuration including the effects of structural deformation will be tested 
at the following conditionst 

1» Mach number: 
2o Htch ranret 
3o   Yaw ränget 

1% 
-10° 

to 60; 
to 10 

Test Focillfies:    Arnold Canter "B" Tunnel 

Schedule: 

1961 1 
|j|F|MjAJM|j(j|A|s|oiNJDij|F 

i n mi 

1962 
M M|J|J|AJS|O|N|D| 

EWA(J)   No.   7-087 

This Tesf Supports - 
development 

The slider and transition section configuration 

  Dote Data Req'd: ?-1"62 

Flow Time (£WA Re I.   to Compl.)    C U      Test Period CSgSgD 

FORM Z'£\t\'\-\ BtJUFI/VC 
no 

02-5697-16  vVOL I 
fACt 18 

.-F 
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1,1,1,1    GLIEEa AIRPRATE - AEfiOKT- 
HAIJIO DEVELOBIEKT - Pcrforaance, 
Stability find Control  

DESIGN DEVELOPMENT 
TEST PIAN 

Brief  No. .1=5- 
Reiponsibl« Compony: 

Boelag 

Test Title:       "PIXED-Cr/W^IuUHATION" H7AIÜAT10N 
(8P0 APPROVED TSST #108) 

Teif ObjecUve/Justification:   The objective of t-ie test Is to obtain hypersonic 
perfomwnce ind longitudinal,  lateral and directional  stability and control 
data on a structurally deforoed (hot shape) model of the current lürnH-Soar 
glider configuration. 

This test will extend the data obtained in the preceding brief to a higher 
Mach number. 

<$ 

^ rONN> 

Teit Articles/Outline;   An 0.054 soale model of the current I^rna-Soar glider 
confipuration including the effects of structural deiormation will be 
tested at the following conditions: 

1, Kach number:    10.0 
2. Pitch ran^e:    -15°  to 60' 
3..   Taw range:        -10°  to 10» ' 

Test FocilltleJ:    Aniold Center "C" Tunnel 

Schedule: 

?6| 1 
|j|F|M|A|M|j|jiA|s|oiN|DJj|F 

r~ zu    n" 

IW? 
M   A MJJ |J|A(S|O|N|D 

EWA(J)   No.     7-037 

This Test Supports -         Tha glider and transition eectlon configuration 

 developnent  Date Data Req'd:        5*1"62 

Flow Time (EWA Rel. to Compl.)    CZ 3      Tost Period gssssa 

-^p^      FORM 2-61«(-»-« &&&f/V& 02-5697-16  \VOL II 
PAr.i     19 
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1.1.1,1    GLIDER AIRPUWE - 
ASRODYNi\iaC DSTSLOFIl^fT - Perfor- 
nance,  Stability and Control  

DESIGN DEVELOPMENT 
TEST PiAN 

ai M   No.    W 
Rojpomibla Compony: 

73oelng 

Teit Title; "PIXED-COnFIGURATICN" LTALÜATION 
(CCMPLETED) 

Tesf Objective/JusfiflcoMon:       yhiB test was coaduoted to examine the perfor- 
manoe,   longitudinal stability,  and lateral-directional «tability oharacteriatioa 
of the current Dyna-Soar glider configuration.    The test was conducted using 
a structurally deformed (hot shape) model.    A complete range of deflections 
for all control surfaces were run including both elevens and both rudders 
(inboard and outboard).    Effect of Reynolds nuaber was also investigated. 

SPO 
APPROVED 
TEST NO. 

107 

COMPL. 
DATE 

Sep 61 

EVA 
(RBF) 

7-088 

MOPBL # 

AD 5981-1 

FACILITY- 

JPL 21" 

DATA 
REPORT 

( 

Test Artlclej/Outline: 

Test Facilities: 

Schedule: 

1961 [ 1962 

|JJF|M|A|MJJ|J|A|S|O|N|DJJ|F|M|A|M|J|J|A|S|O|N|D| 

EVVA(»)   No.  

This Test Supports - —_>__________«___.__«__»_________ 

Dote Data Req'd: 

Flow Time  (EWA Rol.  to Compl.)    C 3      Test  Period ^A.\\\\VvV1 

FORM 2-61«!-\-» &£F£-f/VC: 

■-.^ ■■'■-'fi-U. 

\\> ■> 

1)2-5697-16  \VOL II 
TArt   20 

^« 
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1.1.1.1    CIir-En AinPRAXiil - AUKO 
DYf.linC ^T.'■■;, rr7:TT - Perfomsnjnce 
Stability and Control 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No.     l-li) 
Rftiponsibi« Compcmy: 

Bo«ln^ 

-Test Title:       "yi ■.jj^CCl.'/'LIUiL^lOK" LTALUA'llOS' 
(SFO APTROVXD TEST #112) 

Tesf ObjecHve/JustiflcoHon;        Th% objective of t^ia teat is to determine 
performance, longitudinal and lateral-directional stability and oontrol 
characteristics of a structurally deformed (kot shape) configuration of 
the Dyna-Soar glider in a hype-sonic flov re/fime.    The effects of the 
transition section and control surfaco effectiveness (eleyons and rudders) 
will be determined.    The maximum and minimum Reynolds number capability of 
the test facility will be utilized to determine Reynolds number effect and 
to aid in the extrapolation of test data to flight conditions. « 

Te>> ArMcles/OuMine; fo u.CftOO scale model of the Dyne-Soar glider with 
heat ohield and Including the effects of structural deformation will be 
tested, with and without the  transition section,  at the following conditional 

1, Mach number: 
2, Pitch ranket 
J, Yaw range» 

lkt  16, 19 and 22 
-10° to 60° 
0° to 10» 

Test Focilitles:    Booing hot Shot Tunnel 

Schedule; 

|J|F JMJA|M 
1961 
J   J   A   S   O N   D 

zm 
M AM 
O I 

.962 

J|J|A|S|O|N|D| 

EWA(J)   No.    7,nQn 
This Tesf Supports -        The glider and  transition section conflf-uration 

derelopment Date Data Req'd: 
^.1-62 

Flow Time (EWA Rsl. to Compl.)    C_ 3     Test Period        KTOTOWg 

FORM 2-6l«l-\-l atFJE*A/iS 02-5697-16  \VOL II 
PAOI   £* / T 
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1.1.1.1    GLIDER AIPJRAHi-J - AEHÜ- 
DTKAJIIC DEVKLOIH-.T.'T - Perfom/ince 
Stability mid Control 

DESIGN DEVELOPMENT 
;  TEST PUN 

Brief   No.   1-11 
Roipomibla Company; 

Boeing 

Te$f  Title:   GLIDER ROTARY DERIVATIVE 
     (370 APPROVSD T33T3 ^16 & 117) 

lei* ObjecMve/JusHflcoflon:      fnoise definition of the rotary derivatives 
of the Dyna-3oar glider is difficult by analytical methoda,    Exporimtntal 
dafa for these derivatives is required through the      .    sonic speed range 
of the vehicle. tran 

Test ArHcips/Qutlino;       Te8t3 utilizing inodels of the final glider 
configuration are planned for the following facilities and in the listed speed 
ranges.    Both longitudinal and lateral-directional derivatives vlll be obtained. 
These data will provide the final Inputs for simulation studies and for deter- 
mining glider handling characteristics. 

Test Focillties;    and Hach Numbert    Anea 12» Pressure Tunnel, 0.26| Ames 
Unitary-Transonic, 0.5 to l.V 

Schedule: 

1961 

|j|FJM|A|M|j|j|A|sio|NiD 
C 

1962 
J I F j M ( A i M J| J|A|S|O{N[D| 

EWA(J)   No.    7-091 
This Test Supports - The glider performance developrcant 

U 

Dote Data Req'd: 
D~:-iO~t><l 

Flow Time (EWA Rol.  to Compl.)    C 3      Test Period        ^WWWM 

,:^w>^      FORM 2-CI8I-»-» ß£»JF/A/£; 02-5697-16  \VOL I! 
TAT-l 22 
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1.1.1.1    GLIDÜR AIRFRAIIB - AKRO- 
DCTAMIC DLSVULOPMSMT - ParforiBance 
Stability end Control 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief  No. 1-12 
Reipontlbl« Company: 
^ Looing 

Test Title:   QLTDER STATIC ASROSLASTIC TESTS (SPO APPROVE) TESTS #120, 121) 

Tg»t ObfecMve/Jmtlftcotlon;  Those teste ere to provide data on tba effect 
"of aeroelastlc deflections of the glider on stability and control character- 
istics. This data Is to be obtained on force-balence models which have the 
game structural rigidity, with respect to the tunnel testing airflov condi- 
tions, as the full sdle glider in flight. This data is to be compared 
with that obtained on the conventional rigid vind tunnel models covered in 
test briefs 1, 2, end 3 of this section. 

(122 and 123 are cencelled) 

Test ArMclos/Outllne;  A nodel vhich is scaled to the Dyna^Soar glider in 
stiffoess as well as contour will be fabricated and tested. The data will 
be used to confirm the predicted effect on the glider haadliag qualities. 

Teif Focilltles: Ames ftssearch Center Uhitary 11 • x 11* and Arnold Canter 
16' Propulsion Wind Tunnel—Supersonic Leg 

Schedule] 

1961 I 
M 

i?« 
S 
13 

N D 
tS3; 

|J|F|M|A|M|j|j|A|S|0|N|Dij|F|M 
I— 

EWA(»)   No.   7-092 

ThJi Te$» Supports - Verification of Glider Handling Qualities 

 L. Dote Dote Req'd: iii^L 

Flow Time (EWA Pel. to Compl.)    C 3     Test Period cssana 

«^        FORM 2-CJII-l-J 
fits J'Sf-Z. 

BndTfA/C 
no 

D2-5697-I6  \VOL I 

fAGI   23 ^ 
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1.1.1.1    GLI3SR Mimim - AiCiiu- 
DYNAKIC J.T/SI OH'T ;:,TT - Perfornanca 
Stability and Control 

DESIGN DEVELOPMENT 
TEST PLAN 

Brlof  No.     1-15 
Responsible Compo».y: 

Boeinv? 

Tesf Tlrle: GLIDER - TRANSITTCN SEPARATION TESTS 
(3P0 APFhOV2D T2ST #126) 

Tesf ObiecHve/JusHflcoMon:      Exparlmentol wind  tuanol data will be obtained 
on.the performinCQ,  stability and control charaoteristica of glider to second 
stage transition in the vicinity of the glider.    The toat will simulate the 
conditions of the  transition separation. 

Tesf ArUcles/Outline: tost periods are shown for the glider-transition 
separation teats.    Those tests will cover a speed range from M» 0 to3«5.Thi8 
porfonaance,  stability and control data will la taken at angles-of-attack 
ranging fron -10'  to +20°. and yaw angles up to 8°.    These cover the anticipated 
separation conditions. 

A special six component balance will be required for these tests.    The transi- 
tion nuat be supported on a balance independently from the glider model,    "o 
glider loads may be recorded by this balance. 

Test FaciMUe»:        Boeing Transonic Wind Tunnel» Boeing Supersonic Wind Tunnel, 
Arnold Center "B" Tunnel, Arnold Center "A" Tunnel. 

Schedule: 

1961 j 
|J|F|M|A|M |J |j|A|siol N|D|JJF 

196? 

EWA(»)   No.     7-093 

This Tes' Supports - 

c 
hA   A j M   J IJ 

3zz: 
S   O   N ^1 

30, 

Flow Tir»^ (EWA Re I.  to Compl.)    C 

Dote Data Req'd: 8* -62 

^U      Test Period 

FORM 2-6l«M-\ J&fF&JA/G 
M'l 

D2-5697-16  vVOL II 
PAOl 2K ^ 
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1.1.1.1    GLIBSn AIRFR.'\ME - AERO- 
Dn<i\}aC rH'/ELOPI-i.M' - Performance, 
Stability and Control 

DESIGN DEVELOPMENT 
TEST Pl^N 

b'ief  No.  1-1^ 
Revpcnsibi« Company: 

Boeing 

Teif Tlfle- AIR DATA SYSm?J! CTVELOPI^fP _       , ,   .    • 
          (SPO APTROVH) TSSTS #1^7 & lW) 

Test Objective/JmftflcoHon;     The objective of this test is to determine eatis- 
faCtoiy locations for the air data system pressure pickups for the !)yna-3oar 
glider. 

Tesr ArHcles/Qufllne;       The nodel will he an 0.0666 scale model of the I)yna- 
Soar glider with the control surfaces at 0°  incidence.    The mor'el will be 
equipped with a movable impact pressure rake (5 tubes) and single impact tubes 
to measure the impact pressure at various locations on the model.    Pitot-statio 
boom'j vlll be provided for testing on the nose and vertical tail fins.    There 
will also be 15 static orfices on the surface of the fuselage in the nose region 
arid in the vicinity of the cockpit.    The model will be tested at the following 
conditions: 

1»   Kach number range i 
2. Pitch ränget 
3. Yaw ran^ei 

0.5 to 5.5 
-5» to 20° 
-10° to lO" 

Test Facflltles:  Boeing Transonic Wind Tunnel and Boeing Supersonic Vind Tunnel 

Schedule: 

1961 

|J|FIM|A|M 1J |J |AJS |o| N 
I 

D 
196? 

M A   M JJJJA   $|0{N|Di 

EWA(0   No.     7-100 %  7-UM 
This Test Supports - The glider air data system design  

  Dote Data Req'd: 7-1-62 

:low Time (EWA Re I.  to Compl.)    C Test Period KVAWW^ 

vP^ FORM 2-6181-1-» JBlTJE-fJVG 
\\i> 

02-5697-\6   \VOL 

i 
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1.1.1.1    GIIDU^ MV^J 

Stabil!ty and Control 
Performance DESIGN DEVELOPMENT 

TEST PLAN 

Brief  No.   i-1^ 
Reiponsible Company: 

Boelnff 

Tesf Tlfle: GLIDEH - B-52 CCMPATIBTLin - WIND TUBKBL MOIEL TESTS 
(ßPO AFPROVKD TESTS 02k & 0??) 

Tesf ObjecMve/JustiflcoHon:      ^^^^1 data wili be obtained on the 

performance,  stability and control characteristics of the B-52 including the 
glider.    Tata will also bo obtained on the glider along during separation. 
Satisfactory methods of separation will be determined.    Problem areas found 
during test or by prior analysis will be tested and corrected during these 
tests. 

Tesf AfUcles/Qutline!     ^ periodB -^ 8hown for the glider - 3-52 
compatibility tests.    During the initial period data will be obtained on the 
glider - B-52 combination to determine any adverse effects on  the carrier's 
performance,  stability and control.    These  tests will be performed from low 
speed through launch speed.    During the second period, drop tests of dynamically 
similar models of the glider will be ipade  to determine satisfactory separation 
condition. 

Tesf Facilities: University of Washington Low Speed Ving Tunnel and Boeing 

Schedule: 

1961 

|J|F|M|A| M |J |J JA|S |o| Nj ajj M   A 
196? 

EWA{j)   No.    3-13^ & Wichita P.O. 

This Tesf Supports -      .. 

ETJ: 
M|J|J|A|S|O]N|D| 

A-l-62 

Flow Time (EWA Rel.  to Compl.)    C 

Date Data Req'd: 

3      Test Period        ^AV\\\V> 

FORM 2-6IÄI-M ßtUJcIASG 

re j .- -x^^x 

" 02-5697-16^0111 

PAOi   26 J 
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1,1,1.1    GUDiuH Älfü'iUJiy-  ■VEHO- 
mmilC DLTr:L0H'!i3fT - Performance, 
Stability and Control 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No.   1'16 

Rejpomlbl« Companys 
Boeing 

Tesf Title; "FIX^D-CO^r^CURATI^?},, VALUATION 
( SPO AFPROVB) TBST #121) 

Tesf Objecfive/Justiflcoffon:      Thi3 t83t tfin obtain hyperaonlc performanoe, 
stability and oontrol data on the structurally deformed (hot shapej model of 
the ourrent r>yna-Soar glider configuration.    This data will ha obtained under 
continuous flow conditions in helium which will be used to supplement the intermit» 
tent flow hot shot data. 

CAHCSLLED 

.-#*■. 

Tesf Afficles/Outllne!      ^ t0j0y acale nodel of the modified 8^^2050 
design including the effects of structural thermal distortion will be tested 
at the following conditionsi 

1. M - 14,  24 
2, Pitch ran««   -5° to +20° , 
3»   Yaw range +5° to -5° 

This "     " will be the same model which will be used in the test of teat brief 
number L-J?« 

Test FociHHes;    Langley Research Center 20" Helium Tunnel 

Schedule: 

1961 

J|F|M|AJM |J |J JAJsjol N|D|T 

EWA(»)   No.  

This Test Supports 

F   M 
1962 

A|M|J|J|A|S|O|NJD| 
EHZ 1 

Glider configuration development 

Flow Time (EWA Rel.  to Compl.)    C 

Date Data Req'd:       K--y 62 

Test Period        CSSSSSa 

FORM 2-6l«l-\-» 
5» 

a&JFf/VG 

t^J-Pf-z,. 
02-5697-]6   \VOL II 

rAr,t   2 ^>. / -F 
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l.lol.l    GLIDSR AIRFRAME - ^RO- 
DYNAMIC DP^VELOPKHNT - Performance, 
Stability and Control 

DESIGN DEVELOPMENT 
TEST PLAM 
 ^  

Brief   No.     i-1^ 
Raiponsibia Company: 
 Boeing 

Teit TlHe: COirFIGüRATTCN r^FTKEt-tSNT TEHTS       . .     -   , 
(OTO APPROVB) 127, 128, 129, 130, 131, 132) 

Te$» QbjecMvg/JusHfkoHon!      These tests, utilizing modified models from 
the "fixed - configuration" evaluation tests, will be used to determine the 
effect of small changes in configuration which might be dictated by conaidera- 
tions other than performance stability anri control,   such as heating, equipment 
placement,  structures placement and so forth and to resolve performance,  stability 
and control problem areas« 

CAWCHJJBD 

^*#*H*(*s •*•%, s*-**. -"' """^^^r.^- saüi^ 
-^i ^»i^Sia^.v 

H.»«"'        -Wty, 

Tesf ArUcles/OuMIne: 

Test Facilities;    Boeing Iransonic Wind Tunnel, Boeing Supersonic, 
Arnold Center - B,  Arnold Center - C, Langley 20" Helium, Boeing Hot Shot 
Wing Tunnel 

Schedule: 

1961 

|J|F|M|A|M|JTJ|A|S|O| N|D 
1962 

TR 
EWA(»)   No. 

M A   M J J A S   0   N D / 
X    ,, v   , \ 

This Test S          t                   Configuration davelopmant of the glider and transition 

 _!_ Dote Data Req'd:      l2'62 

Flow Time (EWA Rel. to Compl.)    C 3      Test Period        k\\\\\\U\\3 

c^^,       FORM 2-6I8M-» äSF&JFS/VC ■ Ü2-5697-16 _^CL I 
CAOI 2G.2. 

__^ 
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o 

n 

1.1.1.1    GUDSR AI3PRAME - ;üdRO- 
DTN/JCTC DS7SL0PIENT - Perforoance, 
Stability and Control 

DESIGN DF.VELOPMENT 
TEST PIAN 

Brief  No.     1-18 
Raipontiblo Company: 

Badjag  

Tes> Title; H:;AT GFTEIP RJI-XTIC?? TKS7S 
(SW APPROVED TfiSTS #1^5» 1^6) 

Te>» ObjecHve/Jusflflcotlon;     Thia teat will detonaine the forces which 
must be overcome to eject the wind shield heat shield and to determine that 
the trajectory la such that the heat shield will clear the glider when it io 
ejected. 

Test AfHclcs/OuHtne;     An .0666 scale model of the 844-2050 configuration 
glider which will be tasted under the following oonditionei 

1. M - o3 to 1.10 
- 1.4, 2.0, 5.5 

2. Pitch range «-5a to +20' 
3. Yaw range ■ » 5* 

Tesf Facilities;        Boeing -Tranflonlc Wind Tunnel, Boeing Supersonic 
Wind Tunnel 

Schedule: 

{961 1962 

I J j F j M | A | M j J {J | A j S j O | N j DJ J ( F | M | A | M | J | J | A | S | Q | N | D | 
c xnsc 

£WA(j)   No.    7-119 

This Tesf Supports -       Tfotfl mqnirfiri to eatabllah design requirements  

for tho glider  Date Dafa Req'd:^ «962 

Flow Time (EWA Rel.  fo Compl.)    C 3      Ten Period        KWWWWWJ 

«ssPp.^     FORM 2-6l«(-l-l £Ii7Jei/V& 
tlOf-rf, 

^-5697-16  ^Ol II 

 „ -. —•*- ■       ■  - . — ' 

 - 
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o 
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1,1.1.1    GLIDSR AlRPR'Jffi - AERO- 
DYNAMIC DEVSLOrMENT - Porforoanoe DESIGN DEVELOPMENfT 

TEST PLAN 

Brief  No.   1-19 
Rasponsibl« Componyt 

Teif TIfle:       ACCBL^RATIO?! ROCK?:? PLOW - BASE BRAO T2ST .... 
        (SPO APPROVED TiST #170) 

Test Objective/JusMftcoHon;       Obtain da tu the effect of the aoceleratloa rocket 
flow on the glider base drag - performance0 

CAHCSLLED 

Tesf AfUcles/Outllnfl!      ^ #07g flCale model of the eV«-2050 glider and 
tranoition.    A scale rocket of a gain ainrular in charaoterlatios to the 
full scale rocket will be used.    The model will be tested under the 
following conditionsi 

1. M -    .50, 1.10 , 
2. Pitch angle    -   0* 
3. Yaw an/?le - 0° 

Test Facilities: Boeing Transonic Wind Tunnel 

Schedule: 

1961 196^ 

|j|F|M(A|MlJ jj|A|SJOJ N|DJj|F|M|A|M|jij(A|s|0|N|D| 
D 

EWA(j)   No.    7-097 
This Test Supports -          The glider and transition section configuration 

develorment  Dote Doto Req'd:     ^ept 62 

Flow Time (EWA Re I.  to Compl.)    C Tost Period cssmsa 

FORM Z'6\8l'\-\ grirjES/vc 02-5697-16   >yOUI 

.  ____„_  



r. 

■) 

-^ 

1.1.1.1    GLIDER AIRFRAMS - AERO- 
DYNAMIC DEVELOPMENT - Perfomanoe 

DESIGN DEVELOPMENT 
TEST PLAN l 

•T 

Brlof   No.    1-20 
Reiponsibi« Company; 

Botipg  

T«5t Title: GLIDER BODY CAVITY TENTTLATION TEST 
(SPO APPROVB) TXST #185) 

Tesf ObjecMvB/JmHflcotlon: ^ obtain data at eubaonlc,  traaaonio and 
aupereonlo speeda on the air aooop required to eliminate the collection 
combustible APÜ exhaust gaaaes in the body cavity. 

Tesf ArHcles/OuMlne;        A 80ale Miel of the 8^4-2050 glider 

1. M - .26 to 3.5 
2. Pitch - 0 - 27* 
3. Yaw - i 10# 

Test Focllltle»: Boeing Transonic Wind Tunnel, Boeing Supersonic 
Wind Tunnel 

Schedule: 

1961 1962 

|J|F|M|A|M|J|J|A|S|O|N|D|J|F|M|A|MJJ|J|A|S|O|N|D| 
D 

EWA(j)   No.    3-i»28 

This Tost Supports -       Qllder Conflgnratinn Develnpniftrt  

Flow Time  (EWA Rel.   to Compl.)     C 

Dote Dato Roq'd: 3-1-62 

Test Period        BSSSS3 

FORM 2-6iei-\-» är&jesjvjs 
K' 1/ l-z.J--h 

02-5697-\6  \VOL I 
^oi 2G.5 ■P 



o 

o 
c> 

1.1.1.1 
GL1D2-? AIRFIUME - AERODYNAMIC 

DSV2L0PKEOT - STABILITY AND 
         DONTEOL 

DESIGN DEVELOPMENT 
TEST PUN 

Brlof   No.    1-21 
Roipbmiblo Compcn/t 

BOEING 

Toit Ttflo: TEST FOR EFFECTS OF MINOfi CONFIGURATION MODIFICATIONS 
(SPO # 190; 

Tesf QblecMve/Jusrlfleofton; 

The purpose of this test is to evaluate the effects on 
stability and control of several configuration changes that are being 
considered.euch as the addition of eleven actuator housing ir» the wing- 
body joint, elevon edge trim revisions, contour revisions at the wing- 
vertical tail joint, etc. 

Tes» ArMclos/OuMlnoi 

An existing scale model of the 844-2050D glider will be 
modified to include the configuration changes being considered* It 
will be tested at Mach Numbers from 0.5 to 3.5. 

Test Facilities: 

Boeing Transonic wind tunnel 
Boeing Supersonic wind tunnel 

Schedule: 

1961 j m?. j l(y'^ 
'rriFiM)A|MJJ|JlA|Slo|N|DäT|F|M(A|M|jfj|A|s|o|N|D| J 

EWA($)   No.      7-1 ?8 

This Tost Supports - 

ea 

GLIDER CONFIGURATION DEVELOPMENT 

Flow Time (EWA Hoi. to Compl.)    C 

Dote Data Req'd:   

1      Test Period        ESSSSI 

FORM 2-6lßl-\-l tif&JS'J'A/IZ 
HO 02-5697-16  \VOL II 
rAGt 26.6 

^ 

r •--•"■-*•- *$**■* 
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1.1.1.1    GLIDKR AIRFR/JS -  ^RO- 
DYNAMIC r>:';VRLOPyOT - A«roth«rmo- 
dynaolcs 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief  No.    2'1 

Rospontibla Company: 
Booing 

Te>f TI>le: AERODYNAMIC H3ATIK0 PARAMETRIC SERIES (PA3IC './INO T3ST3) 
(CCMPL'.'TSD) 

Test ObjecMva/JustiflcoHon:       ^^ teatB ^ conduoted  to W0MaUt..heat 

transfer,  pressure and flow field data OQ a sei lea of ilat delta wings of 
yarying bluntnoas with cylindrical leading edges for the purpose of 
eetabliahln^T analytical methods and design heating rates. 

SPO 
APPROVED COMPLETION EWA Data 
TEST NO. DATE 

Jun 61 

(Pef.  Only) 

7-004 

Modal 

AD-461M-1 

Facility 

Boeing Ryper- 

ReportCs) 

1 
sonlc 

2 Cot 60 7-006 AD-462M-1 Arnold B D2-80^5 
3 Sap 60 7.-003 AD-461P-1 Boeing Supor- 

sonio 
D2-8009 

4 Deo 60 7-020 AD-495M-1 Gen.  Elect.  30" D2-80032 
5 Deo 60 7-037 AD-508K-i Cornell 24" D2-80062 
6 Dad 60 7-010 AD-485M-1 Avoo 4" D2-80304 

^/ 

oV 
Test Facilities: 

Schedule: 

1961 1962 

|j|F|M|A|M|j|j|A|S|0|NJD|j|F|M|AiM|j|j|A|s|0iNiD| 

EWA(j)   No.  

This Tost Supports - 

Flow Time  (EWA Rol. to Compl.)    C 

Date Da»a Req'd: 

3      Test  Porlod 

FORM 2-6l«(-'.-» £I/7J!FS/S/C 

f.f'J 

02-5697-]6 v/CL 11 
TAT-t 27 

-F 



(7 
o 

o 

o 

^ 

1.1.1.1    CLIPER AIRPRAK3 -  ^P.O- 
DYNA>JC DEVELOFMr^T - Aerothermo- 
dynanic» 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief  No. 2-2 
Reipomibla Company; 

Boeing 

Tesf Title;     AERODTOAKTC HEATING,  PARAMETRIC SERIES (PUNhOHM VARIATION TKSTS) 
(COMPLETED) 

Tel» ObjecHve/Justlflcoflon;      These t£b3ta vere conducte(1 to obtain heat 
transfer pressure and flow field data on tae lower surface and cylindrieal 
leading edge of a series of delta wings having different sweep angles for 
the purpo-e of eatahllBhlng analytical methods and design heating rates. 

SPO 
APPROVED 
TEST NO. 

COMPLETION 
DATE 

EVA 
(Raf. Only) 

7.021 

Model 

AD-483M-1 

PaoilltT 

Boeing 
Superaonlo 

Data 
ReportCs) 

6 Kor 60 D2-800'f9 

Test AfUcies/Outline; 

^ 

^ 

o0,>- 

Test Facilities: 

Schedule: 

1961 [ 1962 _^ 

JlFlMlAlMlJlJlAlSlOJNlDlJlFlMlAlMljIjlAlsl^rNTDT 
EWA(j)   No.  

This Test Supports - 

Date Data Req'd: 

Flow Time (EWA Re I.  to Compl.)    C 3     Test Period        KWST^TI 

FORM 2-6iei-»-» JETlIJE-fA/C 

r.to S't^-L 

no 
02-5697-Id _^OL II 

TAOt     2Ö 

 -  .  . . - . ■  
 .   i , "i hMiinmn'-—h;,"-^,M*J' 
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(^T- 
'Cr 

lol.l.l    OUHHn AIRFHAMB - Ai';HO- 
DYNvWIC ühTKLüPI^NT - Aeroüiermo- 
dynamloB  

DESIGN DEVELOPMENT 
TEST PIAN 

Brief  No.       2-3 
Respontibla Company; 

Boelrg 

Tetf T>tla:        AERODYNAMIC HEATING,  PARAMETRIC SMRIBS (LOVSR SURFACE GSOMETRT) 
(COMPLETED) 

Test Objective/JusHflcotfon:      These Uatg were oonduoted  to oUain heat trana. 

fer and pressure data on eeveral lower surfaoe shapes (curved bottom,   tilted 
profile and ventral fir.) for the purpose of estab'.iahin^ analytioal methoda 
and design heating rates. 

SPG 
APPROVED 
TEST NO. 

10 

11 

COMPLETION 
DATE 

»or 60 

NOT 60 

EVA 
(Ref.  Only) 

7-00«f 

T-Cf? 

Model 

AD-46I:I-I 

AD-461P-2 

Facility 

Boeing flyper- 
sonio 

Langley 11" 

Data 
Report(s) 

Te$f Arflcles/Oufiine: 

Tejf Facfllfles: 

Schedule: 

1961 1962 

|JlFJM|A|Mjj|j|A|s|0|NJDij|F|M|A|M|j|j|A|s|0|NJD| 

EWA($)   No.  
This Tesf Supports 

Flow Time (EWA Re I.  fo Compl.)    C 

Dote Data Req'd: 

3      Test Period 

FORM Z-6\ti-\-\ iJIJJES/VC 

K( 0  2 ■?ih^ 

Ü2-5697-I6  vVOL II 

TACI 2S ^ 

i ^- — 
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1.1.1.1    OLinSR AIRPHAJ'i; - AEF.O- 
DYNAl-tlC DHVBIOPM^JNT - Aerothermo- 
dynaoica  

DESIGN DEVELOPMENT 
TEST PLAN 

DrloF  No. 2-k 
Raiponsibia Componyi 

Boeing  

Test Title:       AEROItfNAMIC HSATING,   PARAMETRIC SFIRISS (INTERFERENCE TESTS) 
(COMPLETED) 

Te>t ObjecHve/Justiflcoflon; The30 togtg were conducted to accumulate heat 
transfer and pressure data on win^s, bodies, fins, rudders and elevons when 
each is exposed to the flow field created by the others. The data are used 
to establish design heating rates. 

SPO 
APPROVED 
TEST NO. 

12 
13 

COMPLETION 
DATE 

NOT 60 
Oot 60 

EVA 
(RS7.  ONLY) 

7-oo^ 
7-006 

Modal 

ADJf6lM-l 
AI)Jf62M-l 

Taoility 

Boeing Hyperaonio 
Arnold B 

Data 
Report(a) 

D2-8(yf5 

Test ArMcles/Outllne: 

■^f'° 
<f> 

Test Facilities: 

Schedule: 

1961 1962 

|J|F|M|A|M|JJJ|A|S|O|N|D|J|F|M|A|M|J|J|A|S|O|N|D| 

EWA($)   No.  

This Test Supports -      m ^_--_«-_________________«___.—__«—___. 

Flow Time (EWA Re I. to Compl.)    C 

Dote Data Req'd:   

3      Test Period        BSgSSO 

FORM 2-6t«l-\-l 0UJE/A/G 

ÄfV /^»7-i. 

MM 
02-5697-16  \VOL I 

PAGt   3Q ^ 

 •-. ^■r.-—i.i _ i ..tiiu 



o 
1.1.1.1    GLIDER AIRFRAME - AERO- 
DYWAMIC DEVEL0PM3NT - Aerotharmo- 
djmamlos 

DESIGN DEVELOPMENT 
TEST PUN 

Brief  No. 2-5 
Responsible Companyt 

Boeing 

Tesf TlHe; AERODYNAMIC HEATING.  STAGNATION R^ION 
(COMPLETED) 

Test ObjecMve/Justiflcotfon: These teste were conducted to obtain heat trans- 
fer, pressure dlatrlbutlo»? and flow field data on the nose stagnation region, 
for the purpose of establishing analytical methods and design heating rates» 

SPO 
APPROVED 
TEST NO. 

15 
16 
17 

-18 

COMPLETION EWA 
DATE (Ref. Only) 

Aug 60 
Deo 60 
Deo 60 
Deo 60 

15^ Jul 61 

Tesf Articles/Outline! 

7-002 
7-055 
7-0^9 
7-050 

7-08^ 

Model 

AD-^JM-l 
AD-51^M-1 
AD-^N-1 
AD-^74M-1 

AD-463K-2 

Facility 
Data 

Report(a) 

Arnold B D2-8078 
Gen. Elect^O"   •D2-800J2 
Gen.  Elect^O"    D2-80032 
Boeing Hyper- 

sonic 
Boeing Hot Shot 

o 
^ 

oof>' 
V 

fesf FaclliHes: 

Schedule: 

O 
-y 

1961 1961 

|J|F|M|A|M|J|J|A|S|O|N|D|J|F|M|A|M|J|J|A|S|O|N|D| 

EWAu)   No.  

This Tesf Supports - 

Flow Time (EWA Rel.  fo Compl.)    C 

FORM Z-G\6t-\-\ 

Date Data Req'd: 

3      lest Period        ESaggSO 

gm&j/vc i)?.-5697:\6 JJCi I 
PAGI    31 
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o 

1 

^ 

^ 

1.1.1.1    GLIDER AIUFRAME - AERO- 
DYNAMIC DEVELOPKaiT -  A«ro- 
thermodynanlos 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief  No.       2-6 
Responsible Company: 

Boeing 

Tcsf Title: AERODYNAMIC HEATING LEADING EDGES  (COMPLETED) 

Tesf ObiocUvw/JuitlflcoHon:     These tests were conducted to obtain heat trans- 
fer and pressure distribution data alon^ and around delta wing leading edges 
In support of the theery associated with these areas for the purpose of 
establishing analytical methods and design heating rates. 

SPO 
APPROVAL COMPLETION EWA DATA 

TEST NO. DATE 

Got 61 

(Ref. Only) 

7-005 

MODEL FACILITY REPORT(s) 

19 AD-465M-1 Jet Prop.  Lab 
21 Inch 

21 Jan 61 7-0^5 AIM77M-1 Arnold B D2-8206 

21 Jan 61 7-0^5 AD-477M-1 Arnold B D2-8221 

22 Dec 60 7-057 AB-502M-1 Cornell 2^" D2-80062 

23 Deo 60 7-020 AD-495M-1 Gen. Elect 30" D2-80032 

Tesf ArHc es/Outline: 

Tesf Faclllfles: 

Schedule: 

1961 1962 

|J|F!MJA|M|J |JJAjSlo|NiDij|F|M|AiM|j|j|A|s|o|NiD 

EWA(j)   No.  

This Test Supports -               .  

Flow Time (EV/A Re I.  to Compl.)    C 

Date Data Req'd:   

1      Test Period        MWWUW? 

FORM Z-6\6l-\'\ JPiJJEt/VG ,", D2-5697-16 jVCL I 
PAAI    3^ 
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D 
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1.1.1,1    GLIDER AIHFRAME - AERO- 
DYNAI-nC DEVELOPMENT - Aero- 
th^rmodynamioa  

DESIGN DEVELOPMENT 
TEST PLAN 

ßrref  No.   2-7 
Responsible Company: 
 loelmr 

Te»> Tlfle; AHROIYNAMIG HEATING, REAL GAS EFFECTS (COMPLETED) 

Tesf ObjecHve/Justifkoflon:       Thig test was conducted to aid in establishing 
reliable design methods for predicting heating rates when real gas eiTeots 
are present. 

SPG 
APPROVED 
TEST NO. 

24 

COMPLETION 
DATS 

Deo 61 

EVA 
(Ref. Only) 

7-01t) 

Model 

AD-4e5M-l 

Paoility 

Avoo k inch 

Data 
Report(a] 

D2-80504 

Tesf Arflcles/Outiine: 

Test Facilities: 

Schedule: 

1961 1962 

|J|F|M|A|MJj|jiAJSlo|N|D|jiF|M|A|M|j|j|A|sio|NiD| 

EWA(»)   No.  

This Test Supports - . 

Flow Time (EWA Rol. to Compl.)    C 

Date Data Req'd:   

3      Test Period        BSSSSga 

FORM a-6l«l-\-l &&JE-/SVC 

fr i- , I    ,' •   \ if-    i ~ *—\   ..      . rf>—'-—^ 

'"   Ü2-5697-16  >yOL I 

rAOt S3 ^     "^      L 
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1.1,1.1    GLIDER AinPRAHB - AERO- 
DYNAttlC DBVELOmaNT - Aero- 
thermodynaraics 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No.       2-8 
Rospomlble Company; 

Boeing 

Teif Tlfle: VISUAL HEATING DISTRIBUTION    (COMPLETED) 

Test Objectivw/JuitiflcoHon:   This test was oonrtucted to identify the 
relatire distribution of heat transfer rate, using thermal paint, and 
obtain heating rates. 

SPG 
APPROVED 
TEST NO. 

27 

COMPLETION EWA 
DATE (Ref only) Model Facility 

Data 
Report(B). 

Oot 61 7-095" AD-563M-1   Boeing Hypersonic 

TestArHcles/Outline: 

K9V 
t \<P 

\0 
(jF    k' 

Tost Facilities: 

Schedule: 

1961 196? 

|J|F|M|A|MJJJJiAi5|0|N|D|j|F|M|A|M|jij|A|s|0|N|D| 

EWA($)   No.  

This Test Supports -      -^^--.^-^^-^^—^^^^„^^^^^..^^^.^„^^^ 

Flow Time (EWA Rel.  to Compl.)    C 

Date Data Req'd: 

3      Test Period 

FORM 2-6««M-» G&JEJ/VJS 

ACT^ »-z-'r-'i- 

ti'1 

PAO 

02-5697-16  vVOLII 
c 34 

^ 
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1.1.1.1    GLID2H AIRPRAMK - AERO- 
DYNAiüC D^VfiliOFI-iarr - Aarotherno- 
dynomlcs  

DESIGN DEVELOPMENT 
TEST PLAN 

Brtef   No.      2-9 
Respomibi« Company: 

Eoeing 

Tesf Tlfle: AEROI7YNAMIC KJ^ATIITC"' ELECTRONIC CHARACTERISTICS (SIMPLE 
FLOW FIELD TESTS)      (TEST #85) 

Te»t Objective/JustiflcoMon:       The obJeotiv9 of thi8 teat ia to obtaln 

electronic characteristics measurementB in a simple flow field for which 
thermodyn.'unio properties can be accurately predicted.      This data ia required 
to substantiate analytical estlmatea of the dependency of electron density 
on theraodynamios properties. 

Tesf Arttdes/OuHlne:      Contingent upon favorable results of a feasibility 
study, a siaplö shaM model (e.g., a sharp or slightly blunted wedge).will 
be tested in a facility capable of achieving the correct electron density 
levels.    The shape tested will be such that i.he thermodynamlo properties of 
the field can be predicted with confidence, and will be essentially uniform. 
Electron density deduced from measured microwave attenuation and/or phase 
shift then will be correlated with the known thermodynamic properties. 

r»*^ >w- vjfr^ ;^^vAlli^^3 .^*>,,-'l' 

,.-.,.,^'v^-- 

CAHCELLED 

^^■'^.v-. 

■-<«• ^Hiigjie^ Sji*» 

Tesf Facilities:        Boeing Hot Shot Tunnel 

Schedule: 

1961 1962 

|J|FjM|A|M|j|j|Ajs|0|N|DJjlF|M|A|M|jij|A|s|0|N|D| 

EWA(i)   No.  
Thli Test Supports - Glider communications system design  

 ; :  Dote Dato Req'd:       ^ 

Flow Time (EVVA Rel. to Compl.)   C 3      Test Period        BSSSSSSa 

FORM 2-6UM-5 

ttasiäxida&i ^rtrA^wi-ii -■>fj«^f.wr-.* 

0£rjEfJ¥G 
wo 

02-5697-\6  yOL 
PACI 3-5 

  ■      ■     ■     . L-, —.  



••* c 

l.l.l.l   GLir.':;v AlRPRAJffi - *' 
mZtäüC VJTZlCm'M - Aero- 
therciodynanics 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No.   L'-IO 
Reipomibla Company: 

Telf Tttle: AEHODraAl-HC KEATING,  SL"CTnCIIIC CHAiUCTEIRISTICS (PLASMA 
SHEATH TESTS)   (NOT   YET   APPROVED   B^   S PO) 

Tesf ObiccMve/Justiflcoffon:        ^e objective of trla  t-at is to obtain 
elgotronic <ih.iiVi<it!fvil5tlP5 moasureaentB In a flow field simulating a full 
scale portion of tie ion sheath eurroundinr the Dyna-Soar glider in flight. 
Data collected la required to verify methods used to predict the füll scale 
ion sheath elaotronic characteriotics. 

Tesf Articles/Outline!        Contingent upon favorable results of a preliminary 
design study,  tests will he conducted In a facility fitted with a specially 
designed expansion nozzle shaped to provide the pressure, density, 
temperature,  enthalpy,  and entropy level and the distribution predicted 
for a full scale portion of the ion sh-ath.    Integrated electronic ohar- 
acteristica of this plasma sheath will be obtained by measurements of 
microwave attenuation and/or phaae shift. 

v- 

(to,   ,■■■*"*». 

:V. 

CANCELLED 

" *>■ 

..** 
■S^%^. 

f-«.^ 

J 
Test Facilities:      jt i3 currently plarmod to perform this test in a shock tube 
with a modified expanoion nozzle. 

Schedule: 

1961 194? 

J|F|M|A|MlJij|A|SJOiNiDij|F|AAiA|M|j|j|A|s|o|NiDi 
CTO   BE   ADD CD') 

EWA($)   No.  
This Test Supports - Glider communications system deaign 

Flow Time (EWA Re I.   to Compl.)    C 

Dote Data Req'd: 6«62 

U      Test Period        KESEKSLO 

JSl. FORM 2-6l«l-M iJCrjrSJVG 02-5697-\6  \VCL I 
rAc.t   ^^ P 
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1.1.].l    GIJDM{ AIHFRAKE .VERO- 
DYI.VJaC DUrJIiOPMaiT -  \ero- 
dyntunlca  

DESIGN DEVELOPMENT 
TEST PLAN 

Brief  No. :-ii 
Ratpoosibi« Company: 

 losing  

Teif Title; SURFACü: ROUGWIESS AND DEFLACTED CONTROL H3ATINQ RATE TESTS 
(SPO APPROm TEST #159) 

Test ObjecHve/Justiftcoflon;     To obtain detailed heat  transfer rate and pressure 
distributiona in regions of typioal  types of rou/?hne93}  to obtain detailed heat 
transfer rate and pressure distributions ahead of and on surfaces deflected 
through the ran;'e of angles anticipated for the glider elevens and rudders« 
Basio data are required to establish aethods for computing the incremental 
heating rates for the glider« 

Test ArMcles/Outiine:        Prom 9 to 12 plates will be mounted in the tunnel 
flush with the vail.    These models will be heavily instrumented with pressure 
and temperature sensing instruments.    '.Vhere possible Schlieren or shadow- 
graph pictures and oil flow pictures will be taken« 

Test Facilities: 

BMWT 

Schedule: 

1961 1962 
|J|FJM|A|MJJJJ|A|S|OJN|D|J|F|M|A|M|J|J|A|S|O|N|D 

EWA(») No.   7-ne 
This Test Supports - 

 for glider 

ES3 

Data required to establlah design heating rates 

  Dato Dato Rcq'd:       <9   ^ 

Flow Time (EWA Re I.  to Compl.)    C 3      Test Period WA\\\V\U1 

FORM 2-61«M-l mrjE/A/G 

*-2f-Z. 

W" 
02-5697-16  vVOL II 

fAc-t 3G. I ¥ 
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1.1.1.1    CLI DrJ ;  Al IJJ iLL'-iL' AFRO- 
DYKAJUC DEVELOHUIT - Asrc- 
thermod/naaics 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No.    ?-12 
Responsible Company: 

Boelrp; 

Test Title: TORBÜLKNi1 RHFBREJJCt: AND LEADING SDGE E0ÜGHN3SS ESATIKG RATE 
TESTS        (SPO APPR07ED TEST #1^) 

Test ObjecHve/JusttflcoMon:   ^ 

It    Obtain fully turbulent leading edf^e, rose and flat plate data at wall» 
atagnation, and boundary layer edge flow property ratios oharaoteristio 
pf flight conditions» 

2,    Establish effect of transvorse pressure gradient on roughness eff cts 
in laminar and turbulent flow.    These data are required to establish 
design heating rates for the air vehicle. 

Test AfHcles/Outline: 

1«    Leading edge model,   smooth for ?/5 of the span,  and an aft fftoing step 
approximately l.h" deep on the leadinr edge would bo located at this 
point.    A simulated joint would be located near the cylinder - surface 
tangent lines along the full span. 

i 

2. A hemisphere-cylinder model with a slot simulating the nose cap - 
body Joint. 

3. A flat plate with interchangeable leading edges. 

Maximum number of instruments allowed by tunnel facility will be 
required on each model. 

Test Facilities: Cornell Aeronautical Lab 

Schedule: 

1961 1962 

|JiF|M|A|M|jjj|AJS|0|N|D|j|F|M|A|M|j|j|A|s|0|N|D| 

EWA(»)   No.    7-/23 

This Test Supports -      _ Data required to oatabliah design heating rate« 

for glider 

Flow Time (EWA Re I.  fo Compl.)    C 

Date Data Req'd: <pril 1962 

3     Test Period        BSSSISa 

FORM 2-6iei-M gjurjE-fA/iZ IJ2-5697-16   \VOL 

PAf.f    iJ&.Z 

■    - J--' ^*IIIIIIIIIII 
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l.lol.l    GLIDER AIRFRAMB AERO- 
DYNAMIC DEVSLOFM;JIT - 
Aerothormodynamlca  

DESIGN DEVELOPMENT 
TEST PUN 

Brief No. 2-15 
Responsible Company: 

Boeing 

Test Tlfle: INTERFERENCE AND DEFLECTED CONTROL EFFECTS ON GLIDER HEATING 
           RATES  (  SPO APPROVED TEST #l60) 

Tetf Objective/Jusffflccrflon: 

1*    To establish the heat transfer and pressure distributions for the 
canopy heat shield region in hypersonic flow with turbulent boundary 
layer. 

2.    To establish-ftie effects of interference on heat transfer and pressure 
distributions in the aft half of the body-wing-elevon-fin regions in 
hypersonic flow with turbulent boundary layer.    These data are required 
to establish design heating rates for the glider* 

Test ArHcles/OuMlne: 

1«    A l/lO scale model of the forward fuselage with good heat shield body 
feap detail. 

2.    A l/25 scale model of the glider with movable elevens and rudders, 
removable vertical fins ^wlth'rudders). 

Test Focilltles;      Cornell Aeronautical Lab 

Schedule: 

1961 1962 

J|F|M|A|M|j|j|A(sloiNJD|j|F|M|A|M|jij|A|s|o|N|D| 

EWA(»)   No.  
This Test Supports - 

 for gUdsr— 

Data required to establish design heating rates 

  Date Data Req'd: _ 1962 

Flow Time (EWA   Re I.   to Compl.)    C 3      Test  Period IA\VAN\\\\3 

KORM 2-6tei-\-t 
frs S z<f' 2 

^sr/fter/AV?' 02-5697-16  vVOL I 
pAot  SG.S T 
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1.1.1.1 GLID-üR .U:ö^U .130- 
DY::.\:ZC DJ7.::ü?;L:;T - 
Aorotherr.od-T. ir.ics 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No.     ?-15 
Responsible Company: 

Eoeinr 

Tesf Tifle;  GLI^ZTt FIN H2AT ZL^'S^rt T2ST3 AT RIIODZS AIID BLOXSOH HOTSHOT 
(SPG APPROVZD TZ5T f/1 l) 

Test Ob|'eefive/Justificotion: 

To establish fin-rudder:" heating rate distributions vdvb various 
rudder deflection angl-JS at I-Iach 15 and 25« 

Tesf ArMcles/Outline; 

1 .O'fO scale glider model with 12 interchangeable sets of fins 
and elevens. 

The new fin and eleven sets will be built to fit the existing 
AD666M-1 model. 

Pour runs of this test were made during the week of Dec« 17, 1962. 
The test has been discontinued until data from tests at other 
facilities have been evaluated. 

Test Facilities: 

Rhodes and Bloxsom Hotshot 

Schedule: 

196-1 } 196- 

|j|F|M|AiM|j|JlA|S|0|N|DiJ|F|M|A|M|jfj|A|s|0iN|D 

m      i    : EWA(5)   No.  

This Test Supports -      Data required to establish dosim hoatir./? rates for rlider 

 L_ Date Data Req'd:   Jur" l^ 

Flow Time (EWA Rel.  to Compl.)    C 1      Test Period        FWWWWW'I 

FORM 2-GI6I-1-I £S£7JZ-fMG 
MO 02-5697-16  \/OL I 

PAGE       ?,< 36,5 
/ 

— .■.....■  ^_„ MI      ■ ii»iMM*iiM«iiia 
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1.1.1.1 CLIDZH AIZ^.-:^ AZ7.0- 
DYIÜU-aC DZVZLC?.^::? - 
Aero thorsodynardes 

DESIGN DEVELOPMENT 
TEST PLAN 

Brlof   No.2-lb 
RoipOrulbio Cofrpcnyi 

Teij TIHg:      X-20A GLIDER PUT AlH) ELEVGII 1ELVT THAISPZR ?ZoT AT COHIGLL 
       AiiiO.  LAB. ^8" SHOCK TUIuISL (SPO APPROVED TZoT 7>192) 

Te»f OblocHvo/JmflflcoHon^ 

' He provide design data for revised eleven, fin and rudder 
at Mach 6 and 13« 

Tcs» ArMcles/OuHIno} 

New fins and elevons will be built for the AD648M-1  (.0^ scale) 
glider model.    Geonetiy will be established from data obtained 
in SP0#191, 197 and 198. 

Approxinately 120 runs are proposed at 1-I"»6 and 15 with various 
attitudes and rudder and eleven positions. 

Test FacilitlcJ: 

Cornell Aeronautical Laboratory ^8" Shock Tunnel 

Schedule; 

196^  I  _  _ 1W! 

1T|FJM|AJM|J|J|A|S|O| N|D;IJ|F|M|A|M 
I: 

J|J|A|S|O|N|D| 
J 

EWA(0   No.  
Thli Test Supports -     Data required to establish design heating rate for glider ■ 

  Dote Data Req'd:   An-n^t "^M 

Flow Tlmo {EWA Rel. to Compl.)    C Test Period Bssssa 

FORM 2-GI6I-»-» 
^-/6-3 /Efdar/Fff/vi 

wo. 
02-5697-16  \VOL 

TAGE      ^ü«0 

^ 

 MI 
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1.1.1.1 GLI^ZR AIRJR-'JZ A^C- 
DYIIAIJC lJl7iilCr:z::T • 
Aero therr.odjTJ-~ic3 

DESIGN DcVELOPMENT 
TEST PLAN 

Crlof   Mo.   n-: 
•lorponjlblo Ccmponyt 

Boein'r 

Toif Tit lot AIDC HC23I:0T II DATA VZ?J?ICATICI.T TIST V/ITH JJDkSyA-Z MODEL 
(S?0 A??H0V£D TZ3T l.'O. _ 19^) 

Test ObjecHvc/Juitlflcotlon;' 

To obtain hich Kach nunber data on X~20A forward fuselage 
in AEDC Hotshot II at Kach 19 and 22. 

The data vdll be correlated with existing Mach 6 - 16 data from 
various facilities. 

Test Artlclos/Outllno! 

One .200 scale Eodel of the nose of the X-20A (existing 
model AD463M-1) modified for this test.    Modifications 
consist of changes  to instrumentation.     Twelve runs are 
planned at various altitudes and Mach numbers 19 and 22, 

Test Facilities: 

Arnold Engineering Development Center, Hotshot II 

Schedule: 

196^ f      
|JJFJM|A|M|j|j|A|s|o|NlDä7|7"»M" 

19/. 

EWA($)   No.  

This Test Supports - 

CET. 
ÄTMJJ | J [A JS I O I N I D I 

  Date Data Roq'd:   ^^ril  10o3 

Flow Time (£WA Re I. to Compl.)    C 3      Test Period        BSSSSSQ 

FORM 2-Glfil-\-l 
/savsjrrjjz no. D2-5697-l6_^OL : 

PAGE   56.v7-  t. 
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i.i.i.i   Gii:,^. AI?.:?.::3 ..^c 
LY:;.JZC DZ7ILO?:::::I 
Aero theraodimanics 

L-3 

DESIGN DZVELOPMENT 
TEST PLAN 

Brlof   No.   2-19 
RospOmijIo Ccmpcny! 

^oem/ 

Tait Tltlo;       GLI^Z?. I'.uZZ CAP LEL^I'JG EDG^ AID L0\/ZR SURFACE JOniT IEL\T 
TRAl.'i?^ TZ3?3 AT CORirHL .1ZR0 L:U3.   (SPO APPHOVED TEST #200) 

Test ObjocMve/JustiflcoMon; 

' To obtain heatinc: rate data on the effects of alternative nose 
joint^geoietriesyat Mach 15. 

Tesf Arftclca/QutHno; 

A one-third (.333)  scale nodel of the forward fusola-e will be 
built.    Three interchangeable nose caps vd.ll enable nose cap joint 
investigation.    Instrumentation will be located in and adjacent 
to the joints insofar as possible. 

Approximately 32 runs are planned at various attitudes. 

Test FccMitles: 

Cornell Aeronautical Laboratory 

Schedule: 

L     ^ 

IjiFlMlAiMiJlJlAlSJOlNlDii'JIHM [ATM]7| Jj A | S | O | N | D | 
Jl_ 

EWA(,)   No.  

This Tesf Supporfi -       IVitn. reguirnd to estiblish de£irn hoatjn~ rates for .^lidor. 

.  Dafo Data Req'd:    J^e 1?63 

Flow Time (EWA Re I. to Compl.)    C 3      Tost Period        gSSSSSa 

FORM 2-GI6l-\-l 
Äy&t-T*',..'^ 

MO 02-5697-16  \VQL I 
TAGE     3C. .8       / 
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i.i.i.i Giij^t M:£:t:..: A-?.C- 

A'.' ro th e rr. o d^- n -_r. i c 3 

DESIGN DEVELOPMENT 
TEST PLAN 

Drlof   No.2-^0 

ucsponsibla Ccrrpcnyj 
,:OOinT 

T«lt 11*\Q:    iij.".Ti::3 pj.^v DISTRIBUTION STUDI3S ON X20A GLIDEH IN 
PR0/j:iI7/ TQ JOIlITo    (S?0. ,>20l) 

Tc»f ObiocHvo/.'usMficoHon! 

To obtain detailed design heating rate distributions on X-20A 
in proximity to nose,  leading edge and lower surface joints, 
at Kach 19 and 22. 

Test ArUelos/Qutllna: 

1) A full scale model of the X-20A fron STA 117.86  to STA 14? 
including nose,  leading edge and lower surface joints. 

2) A smaller scale model incorporating the reaction jets 
in the upper wing leading edge in addition to the joints 

■ mentioned above. 

Twenty runs at various attitudes and Kach number are planned. 

Test FccillHej: 

Arnold Engineering Development - Tunnel F 

Schcdulo; 

]96?. 196:; 

A   M   J   J 
7 M 

Ä|S|O|N|D J!?JM|A|MJJ fjJAlSJOl N | DiT|Tl~M 
I  

EWA(,)   No.  

This Tejf Supports -       Data required to establish desigr. heating rates fir glider 

^  Date Data Roq'd: ^jffiaJ; ^c,r^'     m 

Flow Time (EWA Re I.  to Corpl.)    C 3      Test Period MWVWWVI 

FORM 2-6lßl-M /D'/nr/FjA/js: 
no 

PAGE 

02-5697-16  vVOL .f! 

 ^ — .^ , * , . .—  
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l.i.i.i    cuKa AriFH;:3 

STRUCCTRAL T'T",' 

DESIGN DEVELOPMENT 
TEST PUN 

Crlof   No.    3-1 
Rotpomlölo Company» 

Bceln,? 

Toif Tlflo! Effects of Panel Stiffenins Configuration in Ecat Transfer Rates 
(SPO $$3 & 195) 

Tosf Ob}ocffvo/Ju:Hflccffori! Cbjcctive is to deternine the effects of alternative 
panel stiffening z^thods on heat transfer coefficients. Additional data is re- 
quired to complete panel design. 

Tf:5t ArMclos/Outllnot 

AEDC model consists of a flat plate 28 inches long by 20 inches vide by 2 inches 
thick with a sharp wedge leading edge. Model has provisions for separate instru- 
ments inserts. Six different insert configurations vill be tested in the plate. 
Separate inserts of sane configuration will be required for pressure tests and 
tecperature tests. Testing vill be acconolished at M ■ 10 at angles of attack 
0° to 15° yaw angle 0°. 

Cornell nodel consists of a wedge leading edge flat plate 22 Inches leng by 18 
inches side by 1 inch thick with 5 configurations of roughness inserts. Testing 
will be conducted at M = 15 at angles of attack 0° to 15° yaw angle 0°. 

Teat FaciliHe»! 

AEDC Tunnel "C" 

Cornell Aero Lab 48" 

Schedule: 

196^ ! 196' 

|J|F|M|A|MJJ|J|AJSJO|N|DJJ|F|M|A|M|J|J|A|S|O|N|D| 
/\£DC-CQ    ^CORNELL 

EWA(0   No.  3-509 & 5-510 

This Tesf Supporfs - ■  

Flow Time (EWA Re!.  \o CompL)    C 

Oafo Dafa Req'd:   

H      Tos^ Period        SSaSSSSO 

FORM 2-Glßl-l-i 
£3&/TIA/£: 

no Ü2-5697-I6 J/OLII 
TAGE     36.10 

333C333B3BSMB' ■'•ir'ie* 
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1.1.1.1    GLIDZR ßJFJ?.'-:?. 
AERO DYII/JIC D^/SLOESnU 
STRUCTURAL ESATEJG 

DESIGN DEVELOPMENT 
TEST PLAN 

Crlof No. 3-2 
r.ospöruiblo Company! 

Test Title! Fin Leading Edge and Eleven Gap Heating Rates (SPO #197 & //198) 

Te>t ObjecHvo/JusMncotlon: 

Objecti-Te is to obtain effect of fin leading edge and eleven gap geometry on 
local heat transfer rates. This data is required uo complete design. 

Tosf ArMclcs/OutUno; 

BUST model is that used in SPO #112 modified for this test. Testing will be 
accomplished at M « 22 at angles of attack of 15°, 20°, 30° and 40°, angles 
of yaw of 0 + 5° + 10° and eleven deflections of 0 + 5° + 10°, Heat transfer 
data will be taken. 

AEDC model is that used in SPO #39 modified for this test. Testing will be 
accomplished at M « 10 at angles of attack of 15°, 20°, 30° and ^0°, angle of 
yaw 0° and eleven deflections of 0°, 50 + 10° and -20°. 

Test Facilities; 

Beoxng Hot Shot (kk") 

. Arnold Center Tunnel "C" 

Schedulo: 

196?  5  19^ 

|J|F|M|A|M|J !j|A|sio|7n D| J I F j M I A I M I J f7| A |S | O | N | DJ 

EWA(»)   No.  5-Sll & 5-512 

This Tesf Supporfi -      ,_«__  

Flow Time (EWA Re I. fo Compl.)    C 

Dato Data Req'd:  

3      Test Porlod        \S\\\\\\\V\ 

FORM 2-GIBI-\-l 
jS'/sr/Fjyyjs "0 D2-5697-J6 _\VOL 

rAGE 36.ll ^ 



FrogroB SLenant So. 

1.1.1.1 

Brief Bo. 

£6 

Teat Title: Booster Flow Field Surveys (Second Stage Vehicle) 

This piss relocated in Frograa Sleaent lo. 1.6.1.8, Brief 2-1, page 200.1. 

U1-M7I 1000 

/erajEiA/c; 

'ci' .1-2-1-2 

NO   Cß-5097-16, Vol. I 

PAGE 37 
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1.1.1.2 Alrfraae • Struotural Integrity 

I4it«rlal» and froowoöB Daralojoent 

BSUBIC AllovablAS 

Structural Scnrlronasnt 

Component AUowablea 

^\ 

U)WIIOOO(.„|AC 1544.1.«» 

Itevised: 

irti^riiwi.. i.iiini.irtli«MtliiiilliliTlliniTiririi«<'  ir ri 

MftFaFg/VC NO Dß-^o-f-lö, Vnl. II 

PAGE  38 
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1.1.1.3 GLIDER AIRFRAME-MISCEL- 
LANEOUS S -RUCVURAL DE'ELOP- 

MENT-Seols, Latches, & Mhc Attach 

DESIGN DEVELOPMENT 
TEST PUN 

Drfof No. 
Roipomible Company; 

Boeing 

Teit Title; PNEUMATIC SEAL-PIL07S HAVCH DEVELOPMENT TESTS 

Test Objective/JmtlflcoHon; The test objective is to verify predicted leakage rates and 
substantiate the use of pneumatic seels for pilot's hatch and similar access openings in 
pressurized compartments. 

Limited data on this seal application and relatively lorge deflections in surrounding struct- 
ures preclude analytical predictions of leakage rates. 

Test Artlcles/Outllnei    The test article will consist of a simulated pilot's hatch (26x40) 
and surrounding sfrjcture mounted on a pressure test fixture. 

Currently amallable seals will be rested to compare their performance and leakage rates 
under simulated operating conditions on full scale hatch structure.   Tests will be conducted 
in a thermal and pressure environment simulating flight conditions to provide data for total 
mission leakage predictions. 

Supplemental testing will be conducted to determine permeability, burst pressure, and the 
significance of sublimation of elastomers subjected to high altitude environments. 

Test FocillHes;   Existing Boeing laboratory facilities will be utilized for this test.   Either a 
S'xö'xS1 rectangular or a 6' diameter by 8' deep environmental chamber will beaequlred. 

Schedule: LD->    InC0fniPBtil)illtie8 betvtjen "Dat© Lota Requirod" cad Tsst 
  Coiaplotion Date will bo resolvod "by changes to released 
  drgylp^s eg romilred by tost results.  

/961 

|JlF|M|A|M|Jij|A|si0|N|DJj|F|M[A|M|j|j(Alsi0|N{Di 

EWA(»)   No.   3-155 

This Test Supports -        Drowinq Release-Pilot's CprriportTient Access Door & Equip.Ccmnart.Tient 

Access Dpor Seals Date Data Req'd;    ~! - i c- I 

Flow Time (EWA Re I.  to Compl.)   C 13      Tost Period K\\\UU\\tt 

FORM 2-6I8M-I 
Revised y- ?f- 2^ 

Preceding page blank era&s/ves HO 
Ü2-5497-16   vVOL !1 

TAOl   ^ j 
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1.1.1.3    GLIDER AIRPRAMB - MISOL- 
LAHB0U3 STRUCTURAL ISV1L0BSBT - 
SealB, Latches ^ & KLac. Attaehaiaaljs 

DESIGN DFVELOPMENT 
TEST PLAN 

Brief No.      5 
Reiponiibla Company; 
 Booing 

Test TIHe: HBSSURX WIIDCW SSAL DXVXLOPMSK TB3TS 

Tasf Obiectivc/Juitlflcofton:     Th« teat objeetlv« 1« to detax»!»« laakag« nxtea 
for viädov aaala in tha pllot'a «»partiiant. 

DBvaatlgatloa indicate» that existing window Mounting and aaallng technique• 
are satiafactory for the Dyna-Soar prograa. However, the leakage allowable* 
require that teats to "be conducted to accurately detenalne leakage ratea. 

Deleted - This tost covered under Struct, Tech, Doc. D2-6783-1 

Test ArHcles/Outllne; Ja alualima box teat fixture that can siaulata conrport- 
aant deflections will be used to simulate installation of the largest window. 

Ttesta will be conducted in a pressure and theraal enviroBaaat aioulating 
flight coaditiona. Test fixture will be preaaurized to 8.0 palg to siHulate 
saxlnum attainable compartaent pressure. 

Tesf Foct'llflei;  Sxistlng Boeing laboratory facilities will be utilised for 
this test. Test article size haa not yet been deterBlnod. However, «udstlng 
eavironneatal ohaubera are satiafactory. 

Schedule: 

1961 196? 

|J|F|MiA!M|j|j|AJSlOJN|Dij|FlM!A|M!jlj|A|s|o|N|D| 
i— i;;1: y/'y/.z.v'A :.i 

EWA{>)   No.   ?-'n? 
This Test Support» -       Drawing. Release «• Pilot'a Oonpartnent Window Seala 

 _, Dote Dato Req'd:    fc-30-^ 

Flow Time (EWA Re I.  to Compl.)    d Test Period BgSSSO 

FORM 2-6ier-l-t 
Revisodj  2-2?-bZ 

Preceding page blank 
j&tr&j/vG 

fio 
D2-5697-16   vVOL I 

TACt       ^ 3 

^ :  ^J._J-. -   ^.. 
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1.1.1.3    OLIDSR AIRFRAMB - 
KiicellBseous Structural Dsvelop' 
ncnt.    Seal«. Latches & ML*e.Attach 

DESIGN DEVELOPMENT 
TEST PLAN 

Brlof  No. 
Responsibl« Company; 

Boeing 

Teit Title!  Bdge Attachnent & Seal Dsvalopaent • Pilot's Corapartnent 
- -  Pressure Windows 

T»i» ObjecMve/JustlflcoHon;  <Bi© objective of this test Is to develop a 
pressure wiudov seal that vlll be coopatlblo vith Dyna-Soar leakage 
requlroments. leakage requirements demand careful Investigation In 
this area. 

fe»f Artieles/OutHno: A full sixe vlndow Including edge attachment 
representative or fBe Dyna-Soar window design will be fabricated and 
mounted In a simple pressure vessel. 

The test article will be subjected to load end environmental conditions 
to verify .the nountlng technique and to evaluate the performance of the 

■'*■• 

Test FocillMe$;   adstiag Boeing leboretoxles Fscllltle« 

Schedule: 

1961 1962. 
|j|F|M|AiMiJij|AJS(0iNiDiJ|F|M|A|M|j|j|A|s|0|N|D| 

EWA(»)   No.     3-MfO 
This Teit Supports -        Verification, Pressure Window Eosign 

. ]  Dot© Data Req'd: 

sassiss 

• ^ —. 

Flow Time (EWA Rol. to Compl.)   C H     Test Period       ^^\\^^^\^^\3 

FORM 2-6IIM-I 0i7£FJAfC 
M'> 

D2-5<:.97-l6_^OL I 
rAGi    4 3,1 

■ * ^fc— 
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1.1.1.3 CLKER AHUTWIE - MISCSL- 
IANBOUS STRUCTURAL DZVELORffiNP - 
Landing Gear 

DESIGN DEVELOPMENT 
TEST PL^N 

Brief   No. 
Responsible Company: 

Boelng/nAZSA 

Tesf Tlfle: LANDING GEAR HIGH SPEED DROP TESTS 

Test ObjecMve/JusfificoHon:    Determine Internal gear loada, evaluate the Inte« 
grated gear ajratca dynaalc characteristics under elnulated oporatln? conditions, 
and verify skid component's compatibility with the design landing requirements. 
The teat is a necessp.ry part of the landing gear development program to conflrn 
the gear concept suitability and to evaluate the effects of operating paraneters 
on the integrated gear system. 

Test ArHcles/Qutline:  A full scalrt mass slnulated glider structure vlll be 
mounted on the Lansley landing loads track sled so that It nay be dropped at 
sink rates from k feet per second to 10 feet per second and at various pitch, 
yav and roll angles.    Testa vlll he conducted at a sled speed of 130 knots. 

Test Focilltics:   The test will he conducted by the NASA Langley Reätarch Center, 
Landing and Inpact Branch, Langley AFB, Virginia.    The test hardware vlll be 
installed on the 60,000 pound tdst carriage of the Langley Landing Loads Track. 

Schedule: 
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EWA($)   No.    3-11^ 

This Test Supports -       Landing Gear Design Release       

Flow Time (EWA Re I.  to Compl.)    C 

Dote Data Req'd:       6-30-62 

13      Test  Period kWWWWWJ 
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1,1.1.3    GLIDER AIRF1UME    - 
HISCELLABEOUS STRUCTURAL 
D£Vm)PM£NT - Landing Goar 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief No. 7 
(tasponsibl« Company: 
Boeln ;/HolIoimj3 

T«»t Title:  LAUDING GEAR HIGH SPEED TESTS 

Tft»t Objccfive/Justiflcotlon: 

DeteraiA« internal gmar  loads due to skid friction and runway irregularitiefl 
ard evaluate nose landing gear and main landing §ear skid wear and structural 
characteristics under simulated operating conditions. The test is a necessary 
part of the landing gear development program to confirm the skid concept 
»uitability and to sraluata the effects of operating parameters on the landing 
gear assemblies. 

Test Articles/Outline: 

The nose gear and main gear skid assemblies will be mounted on the Holloman 
test sled so that simulated slide-out and Impact loads may be applied to 
the skids. Tests will be conducted at 225 knots diminishing to zero in a 
alide-out distance of 5000 feet. ,Tests will includö runway irregularitiep, 
to evaluate the skid capability of operating over blimps. Skid friction 
and wear on concrete, lake be4 and asphalt will be determined. 

Test Fcicilitie»! 

The test will be conducted by Boeing at the Holloman Alt Force Base Track 
Facility.    The test hardware will be installed oa the rccket^propelled 
high-speed sled. 

Schedule: 
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This Test Supports - 
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Landing Gear Design Release. 
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1. 1J . 3    GLI DER AI Pi'RAME - 
MISCELLAliiDOÜS S7RUCTUKAL 
DEVELOPMHJT - Landing Gear 

DESIGN DP/ELOPMENT 
TEST PIAN 

Brief   No.    Ö 
Responsible Company! 

Booing/iÄJvardB 

Test  TIHo: 
HARD COkTSD 1-15 LAKDING GEAR SiaD TEST 

Test Objecfive/Justlflcoflon: 

Evaluate the friction and wear properties of the Bendix lard coat on dry 
lake bed,  concrete, and asphalt runways.    The test is a necessary nart 
of the landing gear skid development to correlate laboratory test inform- 
ation with actual skid tests at an early date. 

Test Articles/Outline: 

One left-hand and one right-hand X-15 main landing gear skid, coated with 
Bendix hard coat cermet number 3131-33. Tests will be conducted at maximum 
test velocity attainable from the test vehicle. Tests will include run« 
on dry lake bed, concrete, ard asphalt to determine coefficient of friction. 
Final teats will be run on concrete until, ceriiet surface is worn through 
to determine wear characteristics. 

Test Focillties: 

The testa will be conducted by AFFTC at Edwards Air Force Base.    The test 
hardware will bo installed on the existing X-15 landing gear crop test vehicle 

Schedule: 
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This Test Supports - Landing Gear Design Release  

Flow Time (EWA Rel.  to Compl.)    C 
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l.:.1.3 GLIDER AIHFRAI-3~- 
MISCSLLUISCUS STRUCTURAL DZVZLOP- 

KEIT,   U7CE2S & »MISC. ATTACH. 

DESIGN DEVELOPMENT 
TEST PLAN 

Drlof   No.        I-, 
Roipömlblo Compcnyi 

BOEING 

To:f TJfle!  HIGH TEMPERATÜRE SPRANG TEST 

Test Oblecfivc/JuifJflcüMon! 

The object oS this tsst  is to determine the load relaxation of a 
Eene 4l helical compression spring at high temperature. 

Relaxation data for Rene 'fl springs at the temperatures encountered 
is presently not available« 

Tesf ArMclos/Outllna; 

Test specimens, of the expected configuration for the umbilical door 
latch mechanism, will be tested at desi^i loads and temperatures, and 
load relaxation will be determined. 

Tesf FacIIiHes: 

Boeing development laboratories. 

Schcdulo! 

srn-n' "i9oV 

lj|FJMJAiMiJ jJ|A|S|o|NiDijiFiM|AiM|jTjiAlsiO|N|p| 
32n 

EWA(»)   No.    3-633 

This Tesf Supports - 

MECHANISM 

Flow Time (EWA Re I. fo Compl.)    C 

FINAL DRAWING  RELEASE,  UrSILICAL DOOR L\TCH 

  Date Dafa Req'd:     3-1-63 

»     Tesf Period        BSSSaSSO 

REV.   C- /<.< ~1 
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1.1.1.3 GLIDER AIRFRAME-MISCELL- 
ANEOUS STRUCTURAL DEVELOP- 
MENT-Landing Gear 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief  No.     $1 
R«iponsioi« Company: 

Bendix Corp. 

Tq»t Title;  NOSE GEAR SKID DEVELOPMENT TESTS 

Tetf Objective/JmMftcoflon! The objective is to evaluate the design of the nose gear sloe 
under sirriubtad operating conditions and verify its compotibilit/ with design landing require- 
ments. The test is a nece«ary part of the landing gear development program to confirm feas- 
ibility of the landing gear design concept. 

Test Artie lei/Out line; The vendor, Bendix Corporation, will -test three nose skid assemblies 
and a suitable number of representative material specimens.   These articles will be used in 
the Static,  Impact, Shear, Wear, Temperature,  Pressure and other tests specified in Source 
Control Drawing 10-20921, "Skid Assembly, Nose Landing Gear (Test Only)." 

To»t Focilltle»! Facilities and instrumentation will be furnished by the vendor. 

The operation test will be conducted at Hollomon AFB by Boeing. 

Schedule: 
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EWA(i)   No.  

This Test Supports -        Prototype Delivery to Boeing for Hollomon Sled Tests 

  Date Data Req'd:     ^- )3-£» ^ 

Flow Time (EWA Re I. to Compl.)    C 1     Test Period        CBSSSSn 
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1.1.1.3 GLIDER AIRFRAME-MISCEL- 
LANEOUS STRUCTURAL DE/ELO:- 
MENT- Lxinding Gear 

DESIGN DEVELOPMENT 
TEST PUN 

Brlaf  No.    S2 

Reipomibl« Cofnpanyt 
Goodyear Co. 

Utl Tlrlc:  MAIN GEAR SKID DEVELOPMENT TEST 

Test Objective/Juiflflcoflon;   jhe objective is to evaluate the design of the main landing 
skid under simulated operoHng conditions and verify its compatibility with design landing 
requirerrents.   This test Is a   necessary port of the landing gear development program to 
confirm feasibility of the landing gear design concept. 

Test Afttcles/OutHnei The vendor, Goodyear Tire and Rubber Company, Aviation FVoduct 
Division, will test three main skid assemblies and a suitable number of representative mater 
ial specimens, '-hese articles will be used in the Static, Impact, Shear, Wear, Tempera- 
ture, Pressure and other tests specified in Source Control Drawing 10-20914, "Skid Assembly 
Mam Landing Gear (Test Only)". 

Teif Focllltle»; Facilities and Instrumentation will be furnished by the vendor. 

The operation test will be conducted at Holloman AFB by Boeing. 

Schedule: 

1961 "| 

|J|F|M|AJM|J|J(A|SJO|N|D]J(FIM 
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EWA(»)   No.  

Toll Test Supports -        Protot^o^ Delivery to Boeing for Hollowon Sled Vests 

. L- Date Data Req'd:     &Z /3 " ^ 

Flow Time (EWA Rel. to Compl.)    C 3      Teif Period csssgsn 
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1.1.1.3 GLIDER AIRfRAME-MlSCEL- 
LANEOUS STRUCTURAL DEVELOP- 
MENT- Landing Gear  

DESIGN DEVELOPMENT 
TEST PLAN 

Brief  No.        NASA, 

Raipomibl« Company: 
NASA 

Teif Tlfle;  LANDING GEAR MODEL DROP TESTS 

Tglt Objective/Justiflcoflon;    The purpose is to obtain additional information on dynamic 
characteristics during D/na-Soar Landing touchdown and slideout with a 1/10 scale model. 
NASA has determined that this test will be a valuable adjunct to the Full Scale Model 
High Speed Drop Tests. 

Test AfMcles/OutMne; NASA has designed and constructed a l/lO scale model of the 
Dyna-Soar and is making landings on a plywood runway. 

Tetf Fad title»;   NASA is conducting these tests as their own research program using their 
own facilities at the Langley Research Center, Langley, Virginia.   Detailed schedules will 
not be presented since Boeing is not directly involved. 

SchediJ«t 

1961 m 
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EWA(J)   No.  

Thli Teil Supportt - . 

Flow Time (EWA Rel.  to Compl.)   C 
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1.1.2.1    PROPUI^IOH-GLmBR 

ACCELERATIOH ROCKLT 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief  No.      t 
Reipomibl« Compony: 
Thlokol  (Elktonj  

Teit Tttle:      Acceleration Rocket Motor Design Derelopnent Teet 

Tes» ObjecMve/JuififlcoMon:       The objectivos of these teats are to evaluate 
the coaponenta, asseaolioa, and full-acale Acceleration Kocket Motor when 
sabjected    o sirtulated aoviroament and load conditions; to determine the 
Acceleration racket Motor compatibility with the glider propulsion require- 
ments) and to establish a fixed design configuration.    These tests are a 
necesoary part of tne Developaent Program to confirm the Rocket Motor 
operating parameters. 

Test ArHcles/OuHlne!       The Acceloration Rocket Motor vendor vill subject 
components,  sub-assaxblies, and assemblies to physical and functional tests 
^jrior to full-scale motor testing,    '^he ballistic elements (propellant, insu- 
lation, liner, inert slivers, adhesives, and ignition elements) will be sub- 
jected to physical,  functional, and aging tests.    Rocket motor case and eft 
closure assemblies will be proof and hytiroburst pressure tested.    The ignition 
ataenibly (safe find arm, squibs, ihltiator and pyrogen) will be tested aa 
components and then assemblies.     J'he thrust vector controlling nozzles will 
be evaluated on 10 ^naas flow motor firings  (single nozzle motors)  prior to 
full-scale motor tests,    one full-acale "used" motor case will be cast with 
live propellant, instrumented with thermocouples^ and subjected to temperature 
gradient conditioning testa»    The full- scale motor test planvdefined on 
page 4Ä. I . »» 

Tetf Focilities;       The tests will be conducted at the facilities of the Thlokol 
Chemical Corporation, Elkton Division, Elkton, Maryland, except that the one 
rocket scheduled for altitude firing will be tested at Arnold ivngineering 
Development Center,  Tullahoma, Tennessee. 

Schedule: 
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This Tesf Support» -      Design and Manufacture of Glider Propulsion System 

  Date Dafa Req'd; £ ->8-^5 

Flow Time (EWA Rel.   \o Compl.)    C Test Period        BSSSSn 
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'>.1.2.1     PROPUISIOH-GLIDSH 

ACCELSRATIOK ROCKBT 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief No. 
Reipomibb Company: 
Thlokol (Eli:ton) 

Tci> TlHe; Accoloratlon Rocket Motor Explosive Hazard Teat 

Te»t ObjechVe/Justiftcotton;    The objectives of these tests art« 

1.     To obtain ICC hazardous handling classification to permit transportation 
by commercial carrier. 

2e      To obtain the military hazardous handling classification and to determine 
the hazardous charantqristics of tho rocket in order to confirm the 
preliminary hazardous classification assigned for planning the handling, 
storage, and transportation of the rocket motor* 

These tests are a necessary pii~t of the Development Program to satisfy ICC 
and Military Hazard Testing requirements» 

Te»f ArMclos/Outllne;  The Explosive Hazard Test Plan is divided into Phases 
I, II, and III as follows: 

Phase I     The following propellant sample tests are performed on 10-gram and 
1  3/4-inch cube propellant samples:    a,    Trauzl Lead Block Te3t| 
b,    Autoignition Test;  c,    Unconfined Burning; d.    Thermal Stability 
Teso) and e.    Bureau of Explosives Impact Test. 

Phase II    The following Critical Diameter Detonation Tests will b3 conducted 
on sub-scale propellant grains:    a. Critical Diameter detonation on 
8-inch grains;    b. High velocity Impact on 5-inch development aotor, 
50 caliber;    c. External heat 5-inch development motor. 

Phase III Tho following tests are conducted on 5 full-scale motorsi    a» ^O-ft. 
drop;    b. Fire Test;    c. High Velocity Bullet Impact; and    do Pro- 
pagation of detonation at -10oF and +i;30F. 

Test Focil/Wes;     The Phase I tests will be conducted at the Bureau of Explosives 
Laboratories, American Association of Railroad Companies,  South Amboy,  K.J. 
The Phase II and IH tests will bo conducted at Edwards Air Force Base,  Califor- 
^ia» by government employees attached to that site. 

Schedule: 
PHASr. rCT COMPLLTS ,, AU^- 31,1'jGS. 
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This Test Supports -      Design, fianufacture, and Delivery of the Glider Propulsion 
System . 
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1.1.2.1 P^OFUISIO'J-GLIDSH 
AGCHLHHATION HOCKET 

Vs. 

DESIGN DEVELOPMENT 
TEST PIAN 

Brief   No. 
Rasponsiblo Company; 

BOEING       '    . 

Test Tifle;      AcceleiMtion Roclict Motor Enrlronmcntal Shroud Tests 

Test ObiecHve/JusfificaHon:       The objectives of the Enviromental Shroud Tests 
are to 1.)    verify the structural integrity of the enviromcntal shroud to  . 
withstand the loads subjected during B52 air ca-.-rv, 2.)    verify the burst 
characteristics of the shroud curinj rocket sir cor i^niticn ar.d 3.)  to study 
the durability of the base section of the shroud throughout the burn tlÄC of 
the rochet notor under sea level conditir:.s.    Verification -..111 be obtained 
by testing the shroud to 100^ of operating loads and 100^ of design ultinatc 
loads.    If abnormal results arc encountered, revisions to the shroud will be 
incorsoratcd. 

Test Articles/Ouflino;      One shroud will be tested on a devolonncntal Accclcra- 
  sea level . 
tion r.cchct I^otor firing to subject the shroud to the rochet noto^agniticn 
pressure buildup and base heating enviroment,    -»nether shroud '.ri.ll be static 
pressure tested to sinulate external pressure loadings, then pressurised 
internally to detcmine its separation characteristics.    Pressure instruncnta- 
tion. .. ; and visual inspoctipn of the test article    v/ill establish the 
adequacy of the environmental shroud. 

Test FociliHes:      One shroud wiH be transported to Thiohol Chemical ^orp., 

Elkton Division. 
Tho ct'tic t 
equiifficnt is rc^ 

Schedule: 

Maryland for a test on the Acceleration Hocket Koto: 
ucted in the Boeing Laboratories,    hTo special 
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EWA($)   No.J^21__ 

This Test Supports - Design of the Shroud 

Date Data Req'd:  >l?-63 

Flow Time (EWA Rel.  to Compl.) 3     Test Period        KWWWWWV 
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1.1.2.2   PROPULSION-ORDIIAIfCE DEVICES Responsible Company: 
Batch BJeotlon Unknovn 

Test Titlet    BOIOSITE BOI/PS PCR PILOT'S ESCAPE HATCH 

Subcontractor design development testing Is anticipated In this area.   The* 
test plans vlll be Included vhan available. 

UMO'l 1900 (««l IAC IS4t L HI) 

t ^      Rorvlsed J&tJJFS/S/C 
HO 
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1*1.2.2 
PropulBioa •> Ordnane« D«T1C« 
Chart Port Cover Holeaae 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No. 
Rtipomibl« Company: 
 gnknovH  

Teif Tit la;   EXPLOSIVE PASTEMBRS FOB BUST FORT COVER RELEASE 

Tg»t ObjecMve/JusttncoMon;   Suboontraotor dasi^i darelopaent tasting i» 
aatioipated in thia aroa.    Th« teat plane vlll be included when arailable« 

Teif Aftlclw/OutHne; 

Test Facilities: 

Schedule: 

1961 vm 
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EWA(>)  No.  
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Flow Time (EWA Rel. to Compl.)    C 

Dote Data Req'd:  

3      Test Period        iimWUI 
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1,1.2.2 PKOPULSIüN - ORDNANCE    ■ 
DiiVICES.  Glidor/Trajiaitlon 

öeparation & Abort Separation 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief No. 
Retponsibl« Company: 

Tert Tlfle:      EXPLOSIVE FASTENER FOR GLIDER/TRAJ.SITION SEPARATION AND ABORT 
SEPARATION 

Tett Objective/Ju»tlflcotlon: 

Subcontractor deeiga Development testing is anticipated in thie area.    The 
test plant» will be included when available a 

Test Facilities: 

Schedule: 

196) 1962 
|J|F|M|AJMJJJj|A|S|0|N|Dij|F|M|A|M|j|j(A|s|0|N|D| 

EWA(j)   No.  

Thli Test Supports - «_______________—«_«_«_«__ 

Flow Time (EWA Rel. to Compl.)    C 

Dato Data Req'd?  

1      Test Period        BSSgSO 
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1.1.2.2       PROPULSION-ORDNANCB DEVICES 

Gllder/Transltlon Separation 
Reaponflltole Cocpany 

Unknovn 

Teet Title:    HIOPIXLANT ACTOATED TRRUSTESS FOR (HJDBR/rRAHSITIOH 
SEPARATION 

Subcontractor design developaent testing is anticipated in this area. 
The test plans vill be included whm available. 

% 

in 407i looo I;..I IAC tS4i LKII 

Revised 
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1.1.3.2   PHOPLflßlOH - OKEIASC?? DEVICES 
Umonned Gilder Destruct System 

Itesponalbl© Company: 
UokDovn 

Subcontractor design davelopoent testing Is anticipated In this srea.   TJ-JS 
test plans vlll be included vhen available. 
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1.1.3.1 SECOHDARY P0W2R 

POWSR GEBZRATIOI 
DESIGN DEVELOPMENT 

TEST PLAN 

Brief   No. 

Reiponiiblo Crmpany: 

Te»t Tiflo: HYDROGEI DISPOSAL TEST 

Te»f Objective/JuitiflcoMon:   To dstendus vhat degre« of suacoytlbllity to 
fir« or explosion and injury to personnel vill bo created by hydrogen that 
evolves fron leaiii^e, venting and exhausting froa the AH/ and Saviroosental 
Control Subsystea. 

To Insure that hydrogen in the glider vill not present a hazard to personnel 
or equlpaent. 

*:1&^ & 

Tesf ArHcles/Outline;     Articles of test hardware needed are hot gas source, 
gaseous hydrogen and oxygen, slarulated portioa of B-52 wing that the AP&GU 
vill exhaust through, APSOU exhaust duct (actual or simulated) and simulated 
glider secondary power bay. 

1. Hot-gas (1200°?) vill be generated by the hot-gas source and vill flow 
through the simulated exhaust duct and slarulated B-52 vlng at flow 
rates up to 90#/hr. 

2. Hydrogen vill be admitted to the Secondary Rwer Bay at a rate as may 
be experienced by hydrogen leakage from the Envlronaental Control Sub- 
systen and by hydrogen flowing back into the Secondary Pawwr Bay after 
passing through the exhaust duct. 

Test FacillHe»: 

Test vill be conducted at the Boeing, Tulallp Facility. 

Schedule; 

1961 196? 

J|F|MjA|M|j|jiA|s|0|N|Dij|F|M|A|M|j|j|A|s|0|N|Dl 
1 KwWXW.WWWV 

EWA($)   No.     3-30*» 

This Test Supports - SIL Tests   B-5a Captive Flight   

Flow Timo  (EWA Re I.  to Compl.)    C 

Dato Data Req'd:   

3      Tost Period        lAWWVWW 

FORM 2-6181-1-1 />■■; /y/y^V/V/y|        02-5697-16 j^OL I 
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1.1.3.1   sacoimAnx PWäR - 
Paver Oonoratloa 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No. 

Raspomible Company: 
 Poolng  

Test Title:  AP & OU/Rydraullc tt llectrlcal Power Distribution Developoent Te»t 

Test Objective/Justification: 

effort. 

The APU development is prlnarlly a subcontracted 
„,....,. Hbvever, due to the develoTBBant status of the hydraulic, electrical 
end cryosenlc envlronaental control sys^eaa vnich are so intorprolly cated 
with the AHJ, o certain aaount of design der/elopaent testing is required by 
Booing to insure that the overall integrated system design proceeds on a 
tlnely basis. Data will also be gathered to support the design of the APU 
exhaust duct. 

The objective of this testing is to investigate the prrfomance and capobill- 
ties of the APU when operated in conjunction with prototype hydraulic end 
electrical pover distribution systeias prior to Design Integration testing 
la the Knvironrantal Sinulator.  (The cryocaaic eubsystem mating developäant 
is covered by Test Urief $6,  Section 1.1.4.4.) 

Test Articles/Outline: A prototype AP & CU ^rill be mated vlth prototype 
hydraulic and electrical distribution system, üydraulic and Slectrical 
loads viU be cpplied concurrently and environaent will be varied in accord- 
ance with conditions specitled in the source control drawing. 

^^a -^ 

Deleted - this work is accomplished 
by Test Brief Ho. 6, page Ü2 (Bread- 
board Cryogenic Tests). 

/ '"*<% '•«Nv >< rv^"' *^' 

Test Facilities: Boeing Tulallp Hazardous Test Facility 

Schedule: 

1961 1962 

I J I F I M I A I M I J IJ I A I 5 I O I N I DI J I F I M J Aj_M J^J [j J A [ sjp ] NJp j 

EWA($)   No.      3-300 

This Test Supports -       Tho integration testing required to assure that the APU 

.dgiign is corrpatlble with the rest of the      Date Data Req'd:  
Socondary Poirar. 

Flow Time  CWA Rel.  to Compl.)    t -J      Test  Period ESSSSgO 

(5. FORM  2-61ÄI-1-« £r£7JFSJV£? 
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1.1.3.1    8BC0KI1ARY PCVliR 
POWSR OKSERiCIOa 

DESIGN DEVELOPMENT 
TEST PUN 

Brief  No.     3 
HatpomiDl« Company: 

Sundatrand 

Test Title: APU LSSIGH DEVKLOPI'Effr TBST 

Test Objective/Justlfleotton:     To develop an AHJ to provide electrical and 
hydraulic power for EHo Syxia-Soar. 

Test Aftlcles/Outlfne;    Test Artlclea ore:    complete APU's, gearboxes^ com- 
bustors; control systeiis, regenerators, cold plates, pumps, and generators. 

Tests to be completed: 

1. Control PBr^ormance 
2. Vibration ' 
3*    Endurtmce 
k.    Heat Rejection 
5. Radio Interference 
6. Turbine Parformance 
7*    Bovircnaental 
8.    Acceleration and Attitude Freedom 

Test Facilities: 

Vendors Facilities 

Schedule: 

1961 
|j|FJMJA|M|Jjj|A|s|oiN|D|j|F|M 

l\\\\ \ S \ V 
EWA(»)   No.  

This Test Supports - 

1962 
M 

. vv\ s 
A s o N 

. \   \   \ 

19-.03 
J 

X_3 
F M 

Flow Time (EWA Rel. to Compl.)    C 

Dote Data Req'd:   

3     Test Period        WAVWVWM 

FORM 2-6l«l-\-l /7£r/FS/VI7 
HO 
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1.1.3-2    SECONDARY POWER 
ELactrlcal Pover 

DESIGN DEVELOPMENT 
TEST PUN 

CrUif  No. 
R«ipomiole Company: 

Boeing 

Tcit TIMe;  High Tasperature Wire and Connector Evaluation 

Te»r Ob}ecHve/Jmtiftcofton;  To evaluate high temperature vire and eonnectoni 
for uae In vmcondltionod area« of the glider. This evaluation is necessitated 
because insufficient data is ovailahle on the vlre and connectora for the 
extrene temperatures of the CtynA-Soar application. 

The testa win (1) datennine suitability of "off-the-shelf" high tccperature 
wire (FWA 3-290); (2) verify vire installation temperatures (EWA 3-290); and 
(3) test and evaluate to determine the overall compatibility and thermo- 
electric accuracy of the complete instrunentation electrical circuit con- 
sisting of (a) high temperature connectors, (b) high temperature vire, 
(c) vire splices, and (d) conpeaoating lead vire. (EWA 3-291) 

Test ArMcles/OuUlne! 

1. Wire of single and nultlple conductors vith various types of insulation. 

2. Connectors of single and nultipla pin configurations vlth various types 
of Insulation. , 

3. Wire splice and compensating lead vires. 

Wire and cannectors vill be tested to determine the ability of the insula- 
tion and configuration to vithstand high temperature, low pressure, corona, 
and vibration. In addition, connectors vill be tested for pressure and 
moisture sealing capabilities. 

Test FoclllHes; Annex D Laboratories and Boeing Labs. 2.D1 Blctg. 

Schedule: 

1961 

|JJFiM{A|M |J iJJAlslQl N|DJj(F| 
19*2 

M M J   J 
iwww \v\\ \ .■-rrr 

ÖJNJDJ 

EWA(s)   No.3-290 & 3-291 

This Test Supports -  Design of Wire Bundle Agsornblies in Uncontrolled Enyiroane^it 

Arftitw '__ Dote Dofa Req'd:     Aug. 19t2 

Flow Time (EWA Rel.  to Compl.)    C 3     Test Period BSSSSgg 

'tS FORM Z-6\Bt-\-\ &iIJEI/VCf "'1 D2-5697-1Ö  sVCL II 
TAG i    t>G 
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1.1.3.2    GCCOimARY POWSR 
Electrical Povor 

DESIGN DEVELOPMENT 
TEST PLAN 

Brlof   No.     2 
rtaipomtol« Conrxmy: 

Teit Title;       POWER QUAXITr SIMULATOR TESTS (T2RMIMPED, 1/31/62)    fX^^ 

1 
Test Obt'ecMve/Justiflcofioo!     To obtain knovlod^a and exparlenc« o£ the pover 
supply cliaractoristics for daveloiment of qualification test procedures. 
Obese procedures together vith the capability of their execution will be e 
requlreaent for the qualification of all electrical load equlpaent.    To 
prove reliable perf ornance of such equlpcent during dynaalc chencos of 
pover quality In the Dyr.a-Soar glirior.    Such proceduxes and testing would 
•steblisb a precedence heretofore unavallable. t 

Te»t Afftclei/OuHlnet     A static inverter/froquency changer (Tel-Instrument 
unit No. ^OO-S-ELST- modified) will be operated to prove its capability 
of perforoance within the desired rcquireaonts.   Typical loads will be 
employed to develop the desired test procedure. 

(^^- . Equipment specifications are being 
reviced to ellainate the roquironent for proof of reliable 
perforKsnce during dynanic changes of pover quality. 

ff&i"' ' " ■■TMDIrjjft«*"-* T**»* «»r^» "r-*" T^l 
■:'r-'»>no'W»il '"" ''^l^P^F-****** 

%fo>*' i>i*iikjlfilt0t$(*»*&&^^ 

Test FociMHe«!        Boeing Electrical laboratory, 2.01 Bldg. 

Schedule: 

JL 
1961 Ir/<? 

|J|F|MJA|M!J|J|A1SJO|N|DJJ|F|M|A|M1J|J|AJS|O|N|D| ^ 

EWA(s)   No.      V177 

This Test Supports - Developinont of Qualification Toat Procedures 

 L. Dote Dato Req'd:     J-/~^S 

Flow Time (EWA Re I.  to Compl.)   C 3      Test Period        KSSSSSO 
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1.1.5.2    SECONDARY PO'^H 

Elcotrloal Power 
DESIGN DEVELOPMENT 

TEST PLAN 

Brief   No. 
Rnspomible  Company: 

 £OttiOg  

Tesf Tifle: Elsotrieal oystem Componants 

Test Objective/JustificqHon: 

To evaluate state-of-the-art electrical components to determine suita- 
bility and/or development requirements for use in Boeing designed electrical 
system assemblies.    These tests will determine source, electrical parfor- 
nano«, and configuration of parts to be used In assemblies. 

Test Articles/Outline: 

1. Puses, fuseholder« 

i.* Electrical relays 

3. Switches 

k. Diodes 

3* Electric connectors 

6. Cockpit lighting transformer 

7. Electric wires 

Test specimens will be operated under environmental conditions whfch simulate 
glider flight conditions. 

Test Focilities: 

Test facility,  Boeing Eleotrlcal Laboratories,  2.01 Bldg. 

Schedule: 

1961 | 1962 

IMMIAIMIJIJIAJSMNIDIJIFIMIAIMIJIJIAISIOINID 
3 '^*e 

EWA(s)   No._^29ft_ 

This Test Supports Electrical system asaemblies design,  parts selection 

  Date  Data Req'd:   April,   1962 

Flow Time  (EWA  Rel.   to Compl.)    C I]       Test  Period csssssa 
./)€"'-. 

*s 
3~ZJ - &£ 
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1.1.3.2   SXCOSDAKr FOOR 
JCLectrlc«! Povor 

DESIGN DEVELOPMENT 
TEST PL^N 

Brief  No.     k 
Rssponsibl« Compony; 

Boexoß 

Test Title:      HJCCTRICAL SYSTEM ASSSmUXS, DESId mULOPMÖT 

Test QbjecMve/Jmtlflcoflon;       To test the Boelae designed electrical panels 
end assemblies of the glider electrical systea to esaure that the teaicpa 
developed are la accordance with envlxoissental and electrical perforrzaace 
requireaesta. 

Test Articles/Outlfne; 

1. Main Pover Box 
2. Subsystem Electrical Belay Faaelf 
3. Forvard Load Sex Panels 
k. Blocking Idode Aseecbly 1 

These asceablles vill be tested for vibration, corona, acceleration, «hock, 
altitude temperature risev electrical poxfortance;   . 

arc/ 

Test Facilities: 

Boeing £leo. Laboratory  2.01 Bldg. 

Schedule) 

1961 

M I J I J I A IS I O I N j D I |J|F|MjA|M|j|jiA|s|0|N|DJ 
I 

EWA(j}   No.    3-292 

This Test Supports - Daaiya of Eleetrieal astern Assemblies 

 1_ Date Data Req'd: 
Joli 

g. 1962  . 
. ..Ii..   r       11» 

Flow Time (EWA Re I.  to Compl.)    C 3      Test Period        i\UVV\\\W 

FORM 2-6l«l-»-l &&&&& "0 D2-5697-16   vVOL 
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1.1.3.2    SXCaUAHT FOViXR 
CICTRICJU. POWXB 

DESIGN DEVELOPMENT 
TEST PLAN 

BrJof  No.       S 
Roipomible Corrpcny: 

Ig*! Title:   & GHBRATOB AKD COBTROLS UHIT 

Test Objective/Jifififtcotlon;     IJ»^ fiygt dovelOTaaat tert will bo run to 
detoraino th« opart, sonid chcracteriatloa of uaJmova or aev cocpoaentf 
and to verify dealgn calculation«.    As toe derolopraent prograa progreaaea 
and hardware begins to naterialixe, developoent testa will taise on a 
aecond function of verifying the design of units and their ccuapatiWlity 
with the other units la the system. 

Test Arfidej/Outllne: 

A* Syttea Developnent 
B. Generator Development 
C. Toltege Regulator Developnent 
D. Control unit Development    1 
I. Circuit Breaker Developnent 
P. Differential Projection Current Transfomer Developnent 

Test Facilities: 

Weatinghouse JQectrlcal Corporation^ Uma, (fcio, nG" Building 

Schedule: 

SchC'jQtes are heinj wised - new daies   will be available 4-/5-6Z 
1961 

|j|F|MiA|M|j jJlAJS lol N|D  J F   M M 
1962 

S|ÖjN|D 

EWA(J)   No. AU ti}£ta by Weatinghouse per Proposal 2093, «Ally 1961 

This Test Supprrff -       Design of AC Gcperfrtor end Controls Unit 

Flow Time (EWA Re I.  f.   Compl.)    C 

Dote Data Req'd:        8-15-62 

1      Test Period        JSSSSSSO 

FORM 2-6I6I-1-» ßrajes/VG no Ü2-5697-I6  \VOL I 
TACt      ^,0 -F 
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1.1.3.2      SECONDARY POWffi 
Electrical Powsr Basponaible CorapaEyi 

Unknown 

Test Title:    TRANSTOBKER-RBCTIflEa UHIT 

Bübeontractor doslga dervelopnsnt testing vlll be determined during 
contract negotlatlcns with the selected vendor.   Contract with a 
vendor Is expected to be signed by 4-1-62. 

O 

o 

■</ 

Ul «071 I0O0 l.ii |AC I5<i L Rl) 

RevlBcd] JSilJEiA/G NO D2-5697-6, Vol. II 
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1.1.3.2'   SECONDARY PO'^H 
ELECTRICAL POV/ER 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No.     7 
Responsible Company: 

Boeing 

Tesr Title;   Back-up Tnmsformer for T-R Unit 

T^t ObiecHve/Jusfificofion:      ThG objective is to verify the design of a 
transformer designed by Eoeing as a bac]c-up for the trnnsfomer included in 
the Transforaer-Sectlfif.- (T-R) Unit devolopec1 by the Electro Levelopment 
Corporation (SDC) under SCD 10-20908.    (See Test Brief No. 6,  page 6l). 
A back-up transformer design is being developed to assure at minimum cost 
that EDO will produce on schedule a T-R unit that will meet the performance 
and weight requirements of SCD 10-20908. "  • 

Test ArMcles/Outline;    Eoein? Desimed Pncv-uri Tr?r.rfo-7;er.    The transformer 
will be tested to verify that when installed in the T-H unit, the T-R unit 
will meet the requirements .of 3CD 10-20908. 

Test Facilities:    Boeing,  2.01 Building,  Magnetics Laboratory 

Schedule: 

1961 T 1962 
|J|FlM|AlMlJ|j|A|S|0|N|Dij|F|M|A|M|j|j|A|s|0|N|D 

EWA($)   No. 3-578 

This Tost Supports -       Design of T-3 Unit,  SCD 10-20908  

 L. Dote Data Req'd:     "ov. 15,  106? 

Flow Time (EWA Rol.  to Compl.)    C 3      Tost  Period KSSSSSSa 9-20-62 

-Sr~      FORM 2-6181-1-1 App ^ -/?-£ i?- &£7JIFSA/J. 
M'1 

D2-5697-16  \VOL II 
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101.3.3   SBDONDAPY PCWER 
Hydraulics DESIGN DEVELOPMENT 

TEST PLAN 

Brief   No.   1 
kesponnible  Company: 

Boeing 

Tesf Tifle:   HYDRAULIC TUBING AND FTITING EVAUJATIOW 

Tesf Objecfive/JusHficofion:   To select the lightest and most reliable permanent 
and rTConneetabTelrrdraulio tubinp: and fittings capable of raseting the reqtdre- 
ments of the Dyna-Soar Hydraulic System. 

Because of the higher operating temperature of the E^rna-Soar Hydraulic System, 
and the adverse effect of leakap^ on the insulation around the tubing, a leak- 
free tubing and fitting configuration is necessary. 

Te«.f_ArHcles/OuHine:    (l) Metallic tubing of various derrees of hardness and 
vail thickness,  and (2) Various tube end fittings of different materials, per- 
manent and reconnactable. 

Tests will be run in three steps:    (l) soreeniiv tests at rocm ^«nnerature/ (2) 
•ndurance tests at elevated terroeratures, 
(3) tests to detenniae Installation torques, and (4)  random vibration tests. 
During the above tests, the following will be «ccorrnlished:    (1;  leakage measure 
ments, (2) proof and burst rressure tests,   (3) reconnectability tests,  and ('+) 
the ease of installation,   susceptibility to surface imperfections, and adequacy 
of dual seals will be determined. 

Test Focilifies:    Mechanicil Propulsion Laboratory - High temperature test cell with 
rotatlnsTbeam fatigue tester, and vibration laboratory - random vibration 

tests. 

Schedule: 

1961 

J Uf. LMJ.A [ M I J 111 A I S I O I N I D 
196? 

M JA M    J   J I J   JIASOND 

EWA(s)   No   ^-018 

This Tesf Supports  - 

Peaulrements. 

Tubing and fitting Selection & Fitting Installation 

Date  Data Req'd: 7rJi-62 

1 Flow  Time  (EWA  Re I.   to Compl.)     C J       Test  Period KGSSSSCT 

\       FORM  2-6181-1-1 
Rfwised: 

jsnjjFs/ViZ -i I>2-S697-I6   NVOL 11 



1.1.3.3    SSCOIIDARY POW3? 
Bydraullc* DESIGN DEVELOPMENT 

TEST PLAN 

Brief   No. 
Responsible Company: 

Basing 

Tesf Title: HIGH TEMPERATUR! HYDRAULIC SEAL EVALUATION 

Tesf Objective/JusHficaHan:    The object 18 to secure reliable static and dynamic 
high •temperature seals for actuators and other components of the hydraulic sys- 
tem.    One specific goal is to obtain dynamie seals capable of limited operation 
at 5500r. to provide added system operating time in event of a cooling system 
malfunction. 

Hydraulic seal temperatures are normally Halted to hOOo?., hovever, radiant 
heat from the Dyna-Soar glider structures are expected to elevate hydraulic 
temperatures beyond this point. 

Test Articles/Outline:      Electromeric and metallic seals for static and dynamic 
applications will be tested.    Testing will eaploy fluctuating pressures and 
temperature cycling under static and dynamic operating conditions. 

Test Focilities:    A seal screening test fixture, a pressure impulse tester, a 
seal friction tester, and several semi-hazardous test calls in the Mechanieal 
Propulsion Laboratory ir» Annex "D". 

Schedule: 

1961 

| J | F | M I A I M L) i J I A ! S I O 
1962 

N 
ryww WK v \ \ v\ vAAr£s D F   M   Ali M J 

13 
J   A   S   O   N   D 

EWA($)   No.       3-0^ 

This Test Supports - 

Stttdleai  

Selection of Hydraulic Seals and Actuator Dynaaio Response 

Flow Time (EWA Re I.  to Compl.)    C 

Dote Data Req'd:     "   ' '" '•"" 

3      Test  Period H\\\\\\\\\SI 

FORM 2-6l»(-<-' tHTJEf/Vß D2-5697-I6 jVOL 
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1.1.3.3.    SECONDARY PO'JER - 
HYTOAULICS 

DESIGN DEVELOPMENT 
TEST PLAN 

Crlof   No. 3 
Rospömlblo Compon/i 

Bosin^ 

T«tt Title:   EVALUATION OF METHODS FOR COOLING HYDRAULIC ACTUATORS 

Tosf Ob|octive/JusMftcoMon:   The objective Is to detenaine a hydraulic actuator 
cooling and insulation configuration which vill provide an acceptable limitation 
of actuator fluid oi£. seal temperatures under ambient conditions consistent with 
the Dyna-Soar re-entry path. 

The hydraulic actuators will be subjected to radiant heat from structure at 
temperatures of 1100^. to 1650°^.   Actuator seal and fluid temperature limi- 
tations are approximately kOCPF, 

■EPLETE 

{ 
Additional testing required due to Increased 
rudder temperatures & re-design of the actuator 
rod length (2-I-63) . 

Test ArMctos/Qutltnot   r^g test specimen shall be a fluld jacketed hydraulic 
actuator insulated to reduce heating by thermal radiation from hot structure. 

The actuator vill be installed in a test setup which provides simulated altitude 
and thermal environmental conditions.   Actuator fluid flow simulation will, lie 
controlled with adjustable orifices from the hydraulic pressure supply sy;;tem. 

Test Facilities! Altitude tests will be conducted in the high altitude equipment 
test chafer, Mechanical Propulsion Laboratory, Annex "D", 

Schedule: 

T 
J|F1M|A|M1J JJJA|S|O|N|D17 M 

iv s s N \ \ s a 

196? 

M|jfj(A|s|o|N|D| 

EWA($)   No.   3-OVr 

This Tost Supports -       Selection of Actuator Designs and System Cooling Renuire^pts 

  Date Data Rcq'dj       6-I-63  

Flow Tl.tn (EWA Rol.  to Compl.)    C 13      Tc;'  Period Esssssa 
ßtv 2.-1? ~'S 

FORM 2-CIÄI-1-1 
J&J&jS'JASi 

no. 
D2-5697-I6   \VOL II 

TAGt  6^ ^ 



.3-3 rzcrv/jr: pz.zz. -
"yJrrulics 

M ?c*1hs~ 

.: rrm.vjLK TLUID EVALUATIGK 

— ^ ; : - : '-vc ' • • -- --• '" • : objective i ? to r>-m»lde accurst" d»tr. on the ' 
*"-lk r»-v»nin«;, fi«~h ^ i n t , "<re ro in t , and lubrdeity op irar- ' 

t V t H n J f e s r hydrr.slic s y s t T , -nd to select the op-
t.i.roun rlu±d for that syst«w. ! 

•^eeurnte dr.t® or hi.^h - resrure viseor i ty , bulk rodulus, and shear-s tabi l i ty i s 
e»jrwntly unavailable O r ro r t of the hirrh temperature f lu ids under consideration. 
I t i s essential that these values be doterrir.ed fo r the f lu id in a useable 
form (a f te r shearing) to design a safe, s table f l i g h t control system* 

CPV 
Lt> 

c 

••: The follo 'Anr n--'A is " i l l be «vnlurt«y? i n i t i a l l y : ( l ) 
mO-rynot a naphtherie base miner*"! f lu id , (?) TTO-^OO, n disi loi^ne synthetic 
f l u i d , end (3) TUO-'o-np'i, a. ccraf f i rdc base rdr.eral f l u i d . 

The te.rt f lu id vd.ll be pumped in to the hydraulic system at 3000 psi ,ird r.?5°F. 
^ * f l w ra te of 17. ̂  irw. I t wil l pans through a herst excharv^e svstom which 
v i l l rnise the *luid t*rroernture to kQO°F. A t ' i rot t l i r . r o~ifi'c« vi"n t^en cool 
the f lu i^ to ?"5°F. 

1 
^fore and after the shearing test, the viscosity, bulk, modulus, flash point, ! 
fire point, S.I.T., find lubricity will be measured. I 

A hitfi temperature pumping system, a bulk modulus test fix-
ture, and several semi-hazardous test cells in the Mechanical-Propulsion 
Laboratory, Annex "D". 

• --V-- J —-
, 1 T -."V 

2=±2L- D 

i 
Selection of Hydraulic Fluid 

IO-IS-&I' 

. ,vv;-r 

e*c 1544 L.»I 

Revised: 
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1.1.3-3    SECCNDARY POWER - 
Hydraulics 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No. 
Responsible Company: 

BoeiEg  

Test Title: DEVELOPMEMI OF INSULATED HYDRAULIC TUBING AND SOTTO VHUNC ASSEMBLIES 

Tesf Objective/JustlficoHon:    The primary objective is to determine heat trans- 
fer characteristics of insulated hydraulic lines, servo wiring, and tube cleapa 
at Dyna-Goar fluid and structural temperatures and altitudes.    The insulation 
and fluid flow required to keep tenperatures belov the maxüaum allowed for 
teflon-covered wire will he determined. 

Test Articles/Outline: Selected hydraulic tubing and wire bundle configurations 
will be placed in an environmental chanber and supported by various clamp con- 
figurations.    Hydraulic fluid et the temperature and flow rate expected during 
re-entry will be circulated through the tubes and the temperature and altitude 
will be varied in the chamber also to sinulate re-entry conditions.   An optinum 
inaulation/fluid flow wire tenperature control configuration will be determined. 
BandoiB vibration tests of the insulated and clamped tubing assemblies will be 
performed at various conditions of temperature, pressure« flow, prestress, and 
altitude. 

Test Facilities:   Boeing Mechanical Propulsion Laboratory high altitude equipment 
test chamber (same as for section 1.1•3-B/ Brief No. 3)• 

Schedule: 

1961 
|j|F|M|AiM|j|j|A|s|o|NlD J   F   M 

1962 
hA J    J 

KV.\ .v,- v,\rAv;\\\i^ 
A   S   O   N   D 

EWA(s)   No. V217 

This Test Supports - Tubiiyn; Insulation Selection and System Cooling Roquirementa. 

Date Dota Req'd: 7-3I-&Z 

Flow Time   (EWA Pel.   to Compl.)     C 3      Test  Period csssssa 

FORM Z-6\6l-\-\ 
Revised J'-rf-Z. 

jjar&i/VG Ü2-5697-16   \VOI. I 

PAGl     fog, •F 
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1.1.3«3 SECO'ID/dlY POVER 
Hydraulica DESIGN DEVELOPMENT 

TEST PLAN 

Brlof  No. 
R«iponsibia Company: 

Boeing 

Teif Tltl«: EVALUATIOII OF FLEXIBLE LINES AND/OR SWIVEL JOINTS 

Test ObjecMve/JusfiflcoMon; 
contraction or rtructxirai ( 

Due to flexure and unequal expansion and/or 
"components of the glider, many of the tubing runs 

may require expansion joints.   Hydraulic system components such as pumps, 
reservoirs, actuators, etc, yfiich have relative motion idth respect to each 
other or to the structure ifill require flexible connections.    Service 
experience with teflon hose and other flexible connections is poor under 
conditions less severe than those of Dyna-Soar,    Tests idll be performed to 
provide design data for a lightweight and reliable hydraulic system. 

Uit ArMcWOutHnet individual tosts will be conducted on flexible hose, 
coiled tubing, and miscellaneous flexural components to suit the specific 
requirements developed by design studies of the hydraulic tubing system. 
To be included in these tests will be some endurance cycling during simul— 
^taneous flexure and pressure pulsing»    In general, fluid temperatures and 
ambient temperatures will simulate the conditions to be encountered for 
specific applications. 

Test FociUMes;  Tests will be conducted in the Boeing Mechanical Propulsion 
Laboratory, and in the Vibration Laboratory. 

Schedulet 

1961 I 1962 
|J|F|MjA|M|j|j|A|SlOiN|D  jjF|M|A|M|j|jiA|s|0|N|D| 

EWA(,)   No. WIR 

Thli Test Supports -       Selection of Flexible Linos and Connectors 

Flow Time (EWA Rel. to Compl.)    C 

Dote Dato Req'd:    3-1^-62 

3     Test Period        EgSSSD 

_        FORM 2-Cifll-M BaJJES/VC 

*MmJ 

mj. 

MO 
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1.1.3.3 SSCOITDARY POWER 
HTDIIAULICS 

DESIGN DEVELOPMENT 
TEST PLAN 

Jrlaf  No.     T 
,<«ipons»ol« Company: 

Boeing 

Teif Tltlgi mLOATIOH OF SSAUHO COHCBPTS FOR HYUIAÜLIC RF35KVOIR 

Test ObjacMve/Justtflcotton; To determine the sealing eoneept aost capebl« of 
Meeting the Dyne-ooaa- reservoir environaental and operational conditions. 

This la necessary since a oew sealing concept for both fluid and precharge 
gas is required in order to obtain a highly reliable ainlmua «eight design- 

Test Articles/Outline: The test specimsn vlll be thin vailed reservoir pisteo 
and several types of elastomerio seals. 

It will be mounted in a simulated reservoir and cycled under the conditions 
of operation to be encountered during Dyna-Soar reservoir ground cbecfc-out, 
boost, orbit, and re-entry. 

Tett Focflttlet!   A semi-hazardous t«»t cell and high temperature hydraulic fluid 
source in the Mechanical Propuialon Labomtory, 

Schedule! 

1961 
TJ|F|M|A!M|J |J|A|S|O| N|D M 

1962 
M 

'N'W.WN £sxs: 
J|J|A|S|O|N|D| 

EWA(»)   No.3-3^6 

This Tej» Supports -       Selection of Resewoir Soals'ancT Dynamic Response Studias 

 L, Date Data Req'd:     ^M62 

Flow Time (EWA Re I. to Compl.)    C 3     Test Period k\\\V\\\\\U 

'S FORM 2-6WM-» er£F&/A/£J '    D2-5697-16  vVOL 
 r-—        -/- 
TACC        GO 

■-    ■■ —..-..:.-.-1- ._ — ., ^_- .  ^- —-  



1.1.3.3*    Secondary Power 
hydraulic» 

DESIGN DEVELOPMENT 
TEST PLAN 

Brfef   No.     8 
Keipomible Company: 

U%f Tlfle;      BRBLArBOAHD TE3TI1I0 OF THHUST \'SCTORIBO CCOTBOL SYSTBM - 
ACCELSRATIOH ROCKET 

Test Obfective/Justiftcotlon;    «jo determire design requlraoont» of the Servo 
Syvtoa, the tests are jvqulred to set p&raaBters of mechanical and electrical 
portions of the servo to «sours coopatlblllty. 

Teit ArHcfes/Qutllne!        The test articles vlll be prototype electro-hydraulic 
valve and actuator assy plus breadboard electronics.   Parformance tests run 
vlth various mechanical prototype configurations vlll be accomplished. 

Tat» Fociimes: Vendor Laboratory 

Schedule: 

1961 

|J|FJM|A|M|J |j|A|S|oiN|D|j|F|M|A 
19^2 

M 
ES^S 

O|N|D| 

EWA(J)   No. Vemdor Test 

This Test Supports - Acceleraticn Boclnet and FCSB  

 L- Dote Dofc «oq'd: Vendor's Choice 

Flow Time (EWA Rel.  fo Compl.)    C 3      Test Period CSSSgD 

FORM Z-G\$\-\-\ Jff£yjE//VC 
H'l 

D2-5697-I6   yVOL II 

PAG£       &B.I -F 
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1,1,3,4 SBCOirPARY PCWER 
Reaction control Power 

BBsponaible Caqpeny 

Design fievelopnent test plfinnlnf in this area has been included under GLIDER 
FLIGHT CONTROL - MAMUAL caiTROL - Reaction Control Power Comoonent (Section 
1,3.1.2) 

IJ1JC7I 1000 

^f3*3^8*»^- 
&&*//%/£; 

/)£•/  f~?f-2~ 

HO, D2-5697-16, Vol. II 

PAGt   69 
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1.1.3.5 SSCOIJDARY POWER 
Pneuoatlcs DESIGN DEVELOPMENT 

TEST PLAN 

Brief   No. 
Responsible Company: 

Boeing 

Tesf Title: TUBINO. AMD FITTIHa EVALUATION » HIQI PRESSURE PNEUMATIC SYSTEMS 

Tesf Objective/JusMficaflon:  Tests nniBt be conducted to develop configurations 
idth iruitable tchperature cycling, strength, vibration endurance and connect and 
recoxuaect characteristics.    Off-the-shelf tubing and fittings are not suitable 
for the tenperatures (up to 1700°?.) and pressures encountered In this applica- 
tion. 

This test is cancelled par Design Groupa 
(Coord Sheet Mech 1239* dated 3-23-62) 

fesl   ArUcies/Outline: 

-****<!! 

The choice of materials to be used in the tubing and 
fitting program will he based on information obtained from other hieh teoperature 
naterjAls deveiojments conducted at Boeing.   Vendors vlll be requested to furnish 
flttlr.gs of the chosen material.   These fittings vlll be assembled into test 
samples. 

Tests will be conducted as follovs: ' (l) Proof and burst tests, (2) Temperature 
and pressure cycling tests, (3) Vibration Tests, (h) Connect and reconnect tests, 
and {3) Breadboard tests (Ginulate the main landing gear extension system) vising 
a gas generator as the pever source. 

Note:   Test (l) vlll be conducted with hydraulic fluid.   Tests (2) throu^i (U) 
vlH le conducted with nitrogen gas. 

Tes'   Fociiifies: 

ScSedule: 

961 
N 

962 
F|M M    J   J A|S|O|N|D |J|FJM|A|MJJ|J|A|S|O 

1  
EWA(i)   No.    3-g71 

This Tesf Supports - SAMR Releases for Landing Gear Extension and Vlndov Heat 

_..fettison Tubing DiGtrlbutton Systems 

Flow Time (EWA Re I.  fo Compl.)    I 

Date Data Req'd: 
Khield 

•<- f'&C <-. 

3       Test  Period Bsssssa 

FORM 2-6l«l-»-l 
Revl8«2d 

jatiJEj/yc HO Ü2-5697-I6  NVOL -   -r rA'H     ^) 



^^**m^^':. 

o 

w 

Sh 

1.1.3.5    SECOim/UCf POMSR 
PKBUI'lATICS 

DESIGN DEVELOPMENT 
TEST PUN 

Brief  No.      Rl 
Rctponsibi« Company: 

Tei» Title: Clasrpa for Pneunatlc Tublag 

Tesf Objective/JustiflcoMon:        Teats vlll "be conducted to evaluate tubing 
cSaxops uader conditions of structural loading, aoblent temperature, and 
vibration which vill be encountered in the poeunatie systems of the lyna- 
Soar glider.    These tests era necessary for the develojoent of clanps to 
meet the Dyna-Soar requirements. 

Tesf ArUcles/OuHine;     samples of clasps vtll be subjected to the following 
temperature and load-vibration requireEtents 1 

1. /mbient temperature -65°? to 1800°?. 

2. Vibration-load 

a. Vibrate at critical frequencies vlth a force of 5 pounds applied 
normal to the tube for 1/2 hour. 

b. Vibrato efc critical frequencies vith a force of 10 pounds applied 
parallel to the tube for 1/2 hour. 

Test FocllIHe»; 

The tests vill be conducted by the vendor • vendor facilities. 

Schedule: 

1961 1962 

|J|F|MJA|M|J|JJä|SJO|N|D|J|F|M|A|MJJ]J|A|S|O1N1D| 

EWA(»)   No. -••;-.- 

Thts Test Supports - Tho FneOnatic Systems 

Flow Tim«. (EWA Re I.  to Compl.)    C 

Dote Dato Req'd:       7-1-62 

3      Test Period        KWAW.WM 

FORM 2-6I8I-1-« ariJJFSA'C 
ll'l Ü2-5697-I6  \VOL I 
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1.1.4.1   Sr/IROIHSCfTAL COBTROL, 
PASSIVE coouua 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No.     1 
Rosponjibl« Company: 
T*^ Tufting  P.yrrp/my 

Test Tlrle:       OIL HABDUJJO DBVELOFKSR A3 APPLIED TO THS VATSH WAIL 

Test ObjecHve/Justificofiof): mteraiaa; 

1. Optifflum oeaas to oai» the OSL and how to UM the GSL salaeted for the 
vatar vail. 

2. Th9 pressure and temperature brecket of the GIL needed for transporting 
(punplng) from the source to the vater vail panel. 

Different (SIS are being Investigated for vater vail use.    Proa these GSIS, one 
vill be selected for Its physical characteristic»,    üfce handling techniques 
peculiar to the vater vail zsust be determined. 

Test Articles/Outline: 
rA& 

1. Gelling /gent 

2. MLseellaneous test speciiaans 
i 

(Xrtline: 

1. pianp GEL through a fill circuit vlth no vater vail specimen.   Kote 
pressure and te^pertture drops and any other peculiarities. 

2. Bepeat above until the technlqtie of handling is such that the success- 
ful filling of a vater vail panel is possible. 

3. Determine final pressure and temperature bracket in conjunction vlth 
T   . _   test brief 2. 
Test Focilifies: 

Väter vail development area, shop 2-3504, Annex D, Plant II. 

Schedule: 

1961 

I J I K ! M I A I M I J ! J I A j S I O I N i D i ,J I F I M I A I M I J I J I A I S I O I N I D 1 
:?62 

enzxm 
EWA($)   No.      3-^OJ» 

This Test Supports - Testat 3. XQ, U L&. 

Flow Time  (EWA  Re I.   to Compl.)     C 

Date  Data Req'd:  y.Jf. X. . 1962 

Test  Period ESSIXSffia 

FORM 2-6t«l-»-i fJ&JEJA/G 
1 02-5697-16   vVOL 

PAr-t    72. 
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1.1.4.1    S3VIR0ICE^AJi COSTBOI., 
PAS3IV3 COOLina 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief No. 
Responsible Company; 

Tha Boeing Cür-pany 

Test Title:  TILL TESTS OF WÄMR WALL PAEBW 

Test Objective/Justificotion;  To datanaine one fiülog technlqi« that can be 
used for all water vail päoali satlsfactorUjr. 

Test Articles/Outline; There will he four spoclnans Inltlelly, ropreoetrtlng 
the largest panel to be uaed on the glider. The ponels will be filled at 
prescribed angles with the horizontal to redrce uneven filllrg duo to hydro- 
static hea« and still allow drainage of excess coolant. The panels will bo 
weighed to determine total coolant held. ! The balance point of each panel will 
be detemined to detect uneven coolant distribution within the panel. 

Test Focilities: 

MBchanical-Propulsion Laboratory and Shop 2-392^. This testing requires the 
preparation and handliisg of gel. All testing will bo at room tempeaature. 

Schedule: 

1961 1962 

j|FlM|AlM|j|j|A|s|0|N|D|j|F|M|A|Mlj|j|A|si0|N|D| 
I IS \ \ 1 

EWA($)   No.     .V4a. 

This Test Supports -        ^      _ '     Taata *t  Id,  n,  IP^  Ig  

Date Data Req'd: FJtf.   'jlt  19^. 

Flow Time  (EWA Rel.   to Compl.)    C 3      Test  Period Bssssssg 

FORM 2-6181-»-» ucrjE/zvc D2-5697-16   \VOL II 
PAl ■'   Tl.\ T 
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1.1.^.1 E:ivTno:3-Ern?AL CONTROL, 

PASSIVZ COOLING 
DESIGN DEVELOPMENT 

TEST PIAN 

DrloF   No.    9 
Rosponalblc Co.v.pcny; 
The Booing Ccrrnsny 

Tesf Title: STORAGE EVALUATION 

Te»» ObjecHve/JustlflccMon:       Determine:    The percent of coolant lost frcm 
the vater vail over a given tine period in a controlled atnocphere. 

Background literature doeb not provide stifficient Infomation to accurately 
predict the percentage of coolant lost during storage of the nylar water 
vail. 

Test ArUcles/OufUna; 

There vill he 12 samples representative of different water wall areas. 

No. Samples Time . Temperature Humidity 

1. 
2. 

h. 

2 
2 

•3- 

3 mortths 
3'lmotiths 

-3-nont»hQ 

70°? 
70°? 

2 3 months 
■g-iBonteha 
3 months 

130°? 
-i-äo0?- 
130°? 

20^ 

20^ '     , 

80£   ■ 

After the storage tests, the panels will he topped off and the variation 
hetveen top off weight and initial full weight noted.    Perfona a leak check 
and note results. 

Tesf FaciUtie»; 

Mechanical-Propulsion Laboratory. 

Test requires an environment chamher. 

Schedule: 

1961 
|J|F|M|A|M|J |J|A|S|0|N|D1J 

1962 
M 

EWA(>)   No.     3^0U 

This Tejf Supports - Predicted Storage Life 

AJM   J|J   AlsioiNIDJ 

Flow Time (EWA Rel. fo Compl.)    C 

Dato Data Roq'd:     "ESEzE,  '" I' 63 

3      Tcjt Fcrhd        IWWWWWI 

fill/, y-.-rj-d 
FORM 2-GlCI-l-l iJ£/^fA.'£! t,n 02-5697-\6  \VOLII 
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1,1,'f.l    Envirormental Control, 

Passive Cooling 
DESIGN DEVELOPMENT 

TEST PLAN 

3rlef   No.     5 A 
Rotptmsiblo Co.Tipcnyt 
The Boeing Company 

Tott T!tlo!        VJCK PAI^L LIFE TSST 

Te»t Objectlva/Justlflccrtton;      It is the objective^of this development to develop 

a wick panel which will resist deterioration at elevated temperatures (l,e 

above 80° P) which are anticipated during the period between installation and 

launch.    It is also the object of this development to develop the time-temp- 

erature limitations of the wick panel. 

Tesf ArMclos/Outllnot      Materials used in the fabrication of the wick panels 

will be subjected to various temperature-time periods to establish materials 

capabilities.    The best materials will be selected and wick panels built and 

tested to establish the temp-life capabilities. 

Test Facilities: 

Schedule: 

1961 
J |JiF|M|AlM|j|j|A|s|ciN|Dlj|F|M|A|M|jfj|A|s]o|N|D 

EWA(»)   No. ^ - 4 0 4 
This Test Supports -       . PRED\CTEO     ST0R^&^-     ü£H 

Flow Time (EWA Re I.  to Compl.)    C 

Dato Data Roq'd:   1 ! / 1 / 6 3 

Tost Period        ESSSSSa 

FORM 2-G««l-\-l 
£rjarj£-J'A/& 

no D2-5697-16  \VOL 
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PASSIVS COOLIE 
DESIGN DEVELOPMENT 

TEST PLAN 

Brief  No. 
Responsible  Cooipony: 
Tiia Boeiixp; Ccizoany 

Test Title:      WAIER WAIL CR0^afflP DBVSLOPMSKT 

Test Objective/JustiflccjUon:       Determine: 

1. Shape of the grommet 

2. Method of installation 

The groimaets pas« through the vater vail and convey the vater wall load to 
the liJT fasteners. > lo leaka are permitted in the vater vail eround the 
gronmets* 

Test Articles/Outline: 

1. Six groamets for each necessary configuration. 

2. Larger quantities of the configuration considered to toe most 
satisfactory. 

Outline: 

1. Design and fabricate six grcauaets of one configuration. 
2. Install In vater vail panel end evaluate for leaks, sturdiness, 

ease of installation, etc. 
3. Design, fabricate and Install a second configuration Incorporating 

the changes dictated by the prior configuration. 
V.    Bepeat until satisfactory gromet configuration end installation 

techniques are achieved. 
Test Focliities: 

Shop 2-3924 and Vater Vail Developcaent Area in Annex D, Plant II. 

Schedule: 

1961 1962 

iJlF|M|A|M|j|jlA|s|0|N|Dij|F|M|A|Mlj|j|A|s|0|N|D| 
I      L \  \l 

EWA($)   No.     3-^0» 

This Test Supports -      __                Prellminorv Gronapt Dssign and Tests lQf 11 f 1^ 

 Dote Dote Req'd: 3iMr« Oft 19^2 

Plow Time  (EWA Rel.   to Compl.)    C ^      Test  Period Esssssssa 

FORM 2-6l«l-»-\ trcHEi/va MO ^2-5697-16 jVOL II 
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1.1.^.1  E:-;IRC:^Z:I:AL co:?raoL, DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No. 
Rojponsiblo Company: 

Tesf TIMe;      IST F-ASTEISRS FOR WATEH WAIL 

Test Objective/JustificoHon;     Determine; 

1.   OptlEMm nethod for installina fasteners. 

The LHT fastener is a new oesi'sa and there Is no>test data from vhlch to 
predict the capabilities or limitations of this fastener.   . 

.,#' 

Tesf Articles/Outline: 

cöf^ 
Test Articles: LHT fasteners used in the fabrication of the vater vail. 

Outline: 
i 

1. Methods for handling, installing, and removing vlll "be determined 
for vater vail installation. 

2. Torque requirements will "be determined for vater vail instollatioa. 
3. Tesf  fasteners  in  Tesi   ßr/ef   No, ff (faqe   ?Z*tt) 

for  thermal  dafd   reefuired. 

Tost Facilities: 

techanical-Propulsion Laboratory and Shop 2-3921*. 

Schedule: ...i r \:. c. 

1961 

|j|F|M|AiM|j |J lAJS io| NlDp 
IS'62 

F   M M 
i     iAlxVV\vv.'^>o.:.Vv-^:.'vV\\vi 

S   OIN   D 

EWA($)   No.     ^M\ 

This Test Supports - 

 L- Date Data P.cq'd: S^ptlo 19^2 

Flow Time  (EWA Rol.  to Compl.)    C Teat Period     Ecsnsna 

ß&jE-iA/.*; D2-5697-16  \VOL II 
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ia.4a 'AL CQRBOL, 
■r*" 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief  No. 
Rsiponsibi« Company: 

Test Title: VAU 

Teit Obiectlve/Juitlficotlon: 
VltlMVt 

B» tstlsfMUOT pvtkad «r tMhiifiit kM tats «•«•Xaftd for irwiMly 

Test Articles/Outline; 

^^t 

v^ 

OtiiUaot 

•Ute gaÜM 4M1«M4 f oar gHim 

■nd oliAt fuite kgr hoadXiag 

Mi fMrlocU M voqaUtd. 

Test Facilities: 

«Mye-I^Md 

Schedule: 

«OX 0, RLMt II. 

1961 1962 
J F|M|A|M|J|J|A|S|O|N|D| UlFlMjAJMU |JlA|S|0| N|D 

C±JZ 
EWA($)   No.    j-*» 

This Test Supports -                           fg«U*. gUi» gitida Pwiga | IMte 7. 10. U. IS 

,  Date Data Req'd: 

Flow Time (EWA Rel. to Compl.)    C 3     Test Period        BgggSa 
PP  ■?*.. 

TORM  ?-6(«l-\-« BUJEJ/VC 
HO 02-5697-16 >yOLtr 
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i.iA.i  ~::n:.z- 
PASsn'S ccoLr:a 

—.. JAL cc.rrivOL^ DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No.    7 

Responsible Company, 
The Eooias Co;;:pany 

T"6^ Tifle;      WATER WAIL PAIISL HiSTALLATIOS-JOUrT DSVELOK-SET 

Test Objective/Jusfificoflon; 

1. Develop ncthcds and techniques for covering Joints between panels 
such as ground comers on the conparteents. 

2. Develop^ net hods for inst ailing insulation such that the vator 
vail panels are easily removable. 

Ko satisfactory nethod or tochriqua has been developed for naking Joints in 
the insulation such that the water wall panels can bo easily resoved and 
installed.   Ho open spaces are permitted in the panel Joints when the panels 
are in place on the compartEent. 

Test Articles/Outline! 

Test Articles: 

COMPLETE? 

Insulation, insulation cover, LHT fasteners, water wall panel, and simulated 
flat surface of conpartiaent exterior in areas of Joints. 

i 

Outline: - i- -    -.    ■• •   •• 

The first atteapt will be to develop a Joint comnon to several panels. 
Second, develop a- specialised Joint for specific areas not susceptible. 
to a common Joint. 

Test Facilities: 

Shop 2-392^ and Water Wall Development Area In Annex D, Plant II. 

» ■     ' 

-i    . .     r>—^       Prelliainary Drawing Release Date 
Schedulo;    /^> 

1961 

'J|F|M|A|M|J!J|A|S|O|N|D"JJ 
1962 

I    I- S S \ 
M M O 
^N^NSNSV^SS'WSM 

NTDT 

EWA(J)   No.     ^-':rn. 

This Test Supports - ?:^li".  Joint fv-.i.-n  >■. v^.t-.  TO,  ^.,  1? 

, L. Date Data Req'd: -> r.. :: . 1 ^? 

Flow Time  (EWA Re I.  to Corr.pl.)    C 1      Test Period        CSSSSSa 

FORM 2-6l«l-\-l SZ'/SJA/a 
Hn D2-5697-16  \VOL II 

■7- r^ rz.& 

,. -.^^^ ^^^^t^UM. 
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1.1.4.1   ESVIROI^aaTTAL CQHTROL, 
PASSIVS COOLXBG 

DESIGN DEVELOPMENT 
TEST PIAN 

Drief No. 8 
Rasponiibl« Company: 

Boaisg 

Tei» T!He;       WATKR WALL P/23L VAPOR WH VALVX nSVELOPMSir 

Test QbjecMve/JmtlflcoHon; 

1. DflfVBlop a vapor vent valve for the water wall panels. 

2. Determine the valve's ability to handle the volume^ of steam expected 
during re-entry. 

3. Develop Installation methods and techniques. 

Ro vapor vent valves have been developed and tested. 

Tesf ArHcles/Qutllnei 

Test Articles: 

Several (two initially) vapor vent valves designed and fabricated for a 
specific panel. 

» 
Outline: 

1. Test seal characteristics at sea level and maxünum altitude. 

2. Test performance while installed in a water wall panel during simulated 
thermal-altitude tests. 

3. Redesign as necessary. 

Test Focilltle»: 

Mschanical-Propulaion Laboratory, Shop 2-3Q2tv, and Water Wall Development 
Area in Annex D, Plant II. 

Schedule:  [D^3- Preliminary Drawing Bslease Date 

1961 1962 

J|F|M|A|M|j|jlA|SJO|NlD|j|FlM|A|Mij|j|A|s|o|NJD| 
I   L ^ \ \ \   .  r 

EWA(j)   No.   3'hCk 

This Test Supports - Prelinlnary Valve Doslgn and Tests 10, 11; 12 

  Dote Data Req'd:      Mar. 1, 1962[j> 

Flow Time (EWA Re I.  to Compl.)    C 3      Test Period cssssn 

FORM Z'&\tl-\-\ äzträft/s/c ft'i D2-5697-16  \VCL 

PAGl    ~Jd.~f 
■'■' - -   -I 
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i. i A. i  sr/iROs>isiTrAL coirrROL, 
PAssrvi coouiw 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No. 
Kaspomible  Company: 
Th« Booing Cor-rpany 

Test Title:    OUTCUSSUK} OP VATSR VALL IliSULATIOH 

Test Objective/Juütificotion:     Detenniiife: 

1. Vent ai«a nöc«8ß«ry in the insulation cover to permit out gaslng of 
iaBulation during boost without dcaage to the water wall and tle-dovns. 

2. Preasure gradient through the insulation from the compartaent shell 
to the insulation cover. 

Bie preliminary calculations contain several assumptions which need to he 
verified "by test.    Inadequate ventilation area causes a pressure ilfferential 
between insulation and uabiexrt pressures which would dscagö the water wall 
during boost. 

Test Articles/Outline: 

Three or more test parts and a test fixture representing different configura- 
tions. 

Outline: i 

1. Place teat spednan in altitude chamber and follow the vehicle boost 
rate to 200,000 feet. 

2. Descent to sea level on the glide curve. 

3. Observe and record effects and modify system aa required. 

Test Facilities: 

Mechanlcal^Propulslon Laboratory, Plant II testiiig requires an altitude chamber 
capable of following the venicle boost rate to 200,000 feet. 

Schedule: 

1961 

|j|F|M|A|Mlj|j|AiSlo|N 
1962 

L l\ \ \ \ I 
J   F   M   A   M   J   J   A   S   O   N   D 

EWA(B)   No.      3-^0» 

This Test Supports - 

Insulation 

Supports Predicted BsquirTOonts for Out Gaosiiy; 

  Date Data Peq'd: rob. Ig. 1965 

Flow  Time  tEWA Rel.  to Compl.)     C Test  Period KWAWW^ 

FORM  2-61«l~\-l iJf7JEI/VG 02-5697-16 jyOL I 

I r-t    7dB 
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1.1.4.1    KIVIROICEvTAL COirTKOL, 
PASSIVE COOLDIO 

DESIGN DEVELOPMENT 
TEST PIAN 

Zrlot  No.   10 
rtosponsioio Ccrnpony: 

Tesf Tltio; VERIFICAriOU WATER WALL VIBRATION TEST  ■ techeoiical 
and 

Sonic 
Tost Objective/JmMflcoHon; DaternlTie; 

1. The effect of a rendom vibration spectrum inrposed upon a typical 
vater vail panel. 

2. Functional adequacy, during vibration tests, of the design concepts 
established in tests h, 5, 6, f, and 8. 

Calculations are not sufficiently reliable to make accurate definition of 
water vail natural frequencies or the effect of random vibrations on the 
tie-downs and vapor vent valves. -> 

Test ArMcles/Outllne; Test Articles: 
1. 20" x 2k" flat panel specimen 
2. Four 28" x 23" flat panels 

■3-;—Oas la3;ja-GJ.ao paaol) apg^^;;. 1»'  rcy1 

k.    Cae speciiren containing an Insulation Joint and hard point design 

Above specirxns incorporate design concepts established in tests 4,5*6,7;S8« 
Outline: 
1. Test 20" x 2k" flat panel specimen first for preliminary information. 
2. Test 28" x 23" flat panels, each to a different environment during testing. 

-3-;—'?crtr-12'' x i;" ^^:Jeci^:e^l-1:l3sl:c'6.:fbtga^gy^ccel■,.■ anürvlbralloür-environBient.. 
JK- ■■>■ A ji'Y1 ggeeässeg; 

, 1961 ? ^962 

T'|F|M|A|M|J|j|AiS|0lN|Djj|F|M|A 

5.    Test insulation Joint and hard point protection 
J'^ke chen-es to vater vail components as necessary. 
Test Fccilitiei; 

1. -Static pressure source 
2. Leakage rate measuring device 
3. ■ High and Low terperature environment 
k.    Altitude chamber 

Schedule: •-- •    • - .v-nn: t^.-v  - Dei 

M   J   J 

EWA(»)   No.     3-40^ 

Thh Tost Supports - Water Wall Dcsira 

1 K\\\\\\v>A\\\\\\SS\<\ 
A SIOINID >|OjN 

-X. d^ 

Date Data Keg'di&rJ 3Q £3 ; 

Flow Time (EWA Re I. to Compl.)    C H      Tost Period ESSSSSO 

FORM 2-6fJI-r-l 

TX 

'K 

f? 

£J£7£rj/J£Z 
HO 

D2-5697-16 \VOL II 
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1.1.U.l    EI?nB013.ffiKTAL COliTROL, 
PASSIVS cooLr;a 

DESIGN DEVELOPMHNT 
TEST PUN 

j^rlcf   K'o.     TJ 

..osponsijlG ^.civ.pcrvy; 
The Dooin.^ Cerr.nan?/ 

Test Title;       THERMAL-ALTITUDS TESTS, WATER WALL COI-SHIATION VERIFICATION. 

Te»» ObjeeMvq/JmtlflcaHon! !>2termlna: 

1. The ability of the water wall to protect the canpartnent durins a 
simulated mission profile. 

2. Quantity «-f coolaat renainlng after testing, 

3. The design parameters for various cenhinations of insulation thiclciess 
and cool'mt content on a square foot basis. 

k.    Functional adequacy, during thermal altitude tests, of design concepts 
established in tests 3} It a^ 8« 

The heating rates vary from area to area on the vehicle.    Verification of the 
flat panel design is needed to neet the updated'schedule. 

Tesf ArMclss/Outlino; 

1. AH specimens will Incorporate the design concepts established in 
tests 5, 7, and 8. 

2. Several 10" x 10" specimens will be fabricated and tested.    Each will 
."„     be representative of the water wall in a specific area in both coolant 

-per square foot and insulation thickness end density. 

3. Several larger specimens will be fabricated and tested after the 
10" x 10" specimens have performed satisfactorily. 

Outline: 

Each 10" x 10" specimen will be subjected to a simulated' temperatvire-altitude 
profile to 200,000 feet. 

Test Foeiliiics; 

Mechanical-Propulsion Laboratory 

Test fixtures for these specimens are available. 

Schedule: ^   - -    • •   • .•..--.,-•■ 

1961 T 1962 l?o.> 

IJ | F | M | A | M 1J (J | A | S | O j N 1 D j J | F | M | A MJO I A | S I O j^rpPl F 
3-^ 

EWA(5)   No.. 

This Tost Supports - 

l [SSSSSSXSS^SSSS^lSSSSSSSSS ss 

Water Wall Dosirn- 
ytf&s-zrzsr-' 

Flow Time (EWA Rol.  to Compl.)    C 

Dato Data Roq'd:   j—^~-'-i 'j cAo 

1     Tesf Period        CSSSS3SSS3 

FORM Z-&\ol-\-\ SJA/l 
MO 

D2-5697-1Ö  \VOL I! 
7" TAOt    7Z./0 

■■ :;^ 
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■4«IA4L^4     \^\«-«t ▲At-v v* t 

4.« •wkJ* V^«    Uvw t » i  >»W TEST PLAN Rasponsiblü Ccrr.pcny: 
Tl-C Eccin.': Ccr.-r.-r;/- 

Test TUle;       TEHiL'^iL-AI^lYUDS T2STS - COI-JP/J^IS-TT IL^D POE^S     ■ 

Test ObjecMve/JusfificoHon;       DatGrniins:    The ability of the water vail to 
protect ühc corrparo-UÄt; irca heat conducted ti-jrouGh the hare points. 

Calculations ere not sufficiently reliable to predict vhat quantity of heat 
will pass through the hard points and if the vater vail Trill ta damaged in 
these areas. 

Test Articles/Outline;    (     /'     ^ 

^ 

1. One test article of each structurally different hard pcint assembly 
and vater vail vill he fabricated. 

2. Total of such articles ^ill be approximately six. 

Outline: 

. 1.    Fill vater vail around and adjacent to hard point end subject the 
specimen to a siculaxed temperature-altitude profile for this area. 

2.    Repeat above test three times for each hard point assembly. 

Test Facilities:        l^chanical-Fropulsion Laboratory.    Test requires heating 
racxirüios and altitude charrcr capable of simulating the cicpected tempera- 
ture-altitude profile up to 200,000 feet and returning en the profile to 
sea level. 

Schedule: :;-^:'.  -.n—      r... v-       ,:-:;,;:.::- 

1961 [~ 

|J|F|M|A|M1J |J|A|S|O|N1DJJ|F 
1962 

M M   J   J   A   SJ sssad 
O|N|D| 

EWA(5)   No.     3-Uo^ 

This Tost Supports - l.'ntor Unll resi"?. 

Flow Time (EWA Rel.  to Compl.)    C 

Dote Dato ^A'.SZzt30> 19S2, 

3      Test Period        SSSSSSSCT 

FORM 2-Gl6l-\-l £t.V~TI/!/G 
MO D2-5697-16   >yOL 11 

>-. 
...■■-l:v-,^-f.:--..^f. 
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,,.,[•,! ENVIRar^ENTAL CCIITRGL, 

PASSIVS COOUNG 
DES:3N DEVELOPMENT 

TEST PLAN 

Erlof  No.      12 
fazponzulo Company: 

Boeing 

I   " TI^0i    WATER T7ALL INSTALUTION TECHNIQUE 

Te»» ObjecHvc/JuitlflcoHoni 

1«   Aid design in tho evaluation of water wall panels in construction and 
installation problem areas« 

Tert ArUcles/Outlino! 

1«   Existing "mockups" will be utilized. 

2«    liockup used formtest brief 6« 

3«   Additional mockups of problem i areas* 

0     ino: 

Build and install selected panels which present difficult problems» 

Teit Focilltles; 

Shop 2-392U, and Water Wall Development Area in Annex D, Plant n, access 
to Class II and Class III mockups« 

Schedule: 

1961 r 196? 
lF|M|AiM|j|j|Ai$10lN|D|iJiF|MiA|M|j|jtA|S|oiN|D. 

VA($)   No.     3-IiOh 

ill Test Supports - Water Wall Desirn  

Dote Dofa Roq'd:       i=^^±. 1962 

>w ,.,no (EWA Rol. to Compl.)   C 1      Tesf Porlcd 

Pec 30, 
Bsasssssa 

ÜS&SzJTA/i 
no. D2-5697-16 \VOL II 

-r PAGt     72,12 

viivliiiiiiinifTlimiiliili     '    ^^^jt^mtimmm 
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1.1.4.1      ERVIROKMEHTAL CONTROL, 
PASSIVE COOLIHG 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief No. Ik 
ReipOnsiblo Componyj 
The Boeing Company 

T«if Tit tot Water Vail For Transducers 

Test OblecHve/JuiMflcotton! 

The object Is to develop and demonstrate by test a vater vail system for 
transducers remotely located from the compartment vater vails. 

Transducers must be protected from the effects of aerodynamic heat. Proof 
that the vater vail system provides adequate thermal protection for the 
transducers Is needed. 

Test Artie let/Outline» 

Test articles will consist of an instrumentated water vail system vhlch 
surrounds the transducers. 

The test article will be subjected to the temperature and pressure environ- 
ment expected In the transducer area for a once around mission. 

Initially one article vlll be tested and results analyzed. Further testing 
will be performed only If the results are inconclusive. 

Test Facilities: 

1. Altitude Chamber 
2. Multi-Point Tenperature Recorder 

Schedule: 

1961 I 

iJ|F|M|AiM|JiJiAiSiOiN|DJj|F|M 
i?& 

|A|M|J|J|A 

EWA(0   No.   V600 

This Test Supports - 

S|O|N|D| 
ESS3 

Transducer Water Wall Design 

12-1-63 

Flow Time (EWA Rel. to Compl.)    C 

Dote Data Req'd: 

3     Test Period        W>\\W\W 

^£t7  r-/£~i firxF/e-jA/zG; 
JlLHJl 

no. D2-5697-W\VOLII 

«i-^jMMiMlHiiiiHiiHMliHiliMillHii 
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1.16^.2    ENVIRONMSIJTAL COOTROL - 
Active Cooling DESIGN DEVELOPMENT 

TEST PLAN 

Crlof  No. 
Rsiponsiblo Comoony: 
^  üoeing '  ' 

Teil Tlrle:  ENVIRONMENTAL CONTROL TUBING AND FITTINGS 

Te»t ObjecHva/JusMficotton; Determine auitabillty of fittings, port 
seals, tubing and insuiacion for cryogenic use. These tests will also 
be used as qualification teats. 

Insufficient data available on performance of tubing and fittings unuer 
conditions imposed by Dyna-Soar requirements» 

Test Articles/Outline!  This test will consist of reconnection, leakage, 
proof, bending, cycle, and burst tests conducted where applicable on per- 

aaiei fcaieat lube-.J9ints, reccnnectabxe joints, and 10050 port seals and tube 
materials. 

The test will essantially be a bending cycle test conducted at 350 psi for 
low pressure equipment and at ^250 psi for high pressure equipment. Tem- 
perature will be cycled from -4200F to 150UF during bending tosts. Cycle 
tests will be periodically interrupted to perform reconnection, leakage, 
and proof tests. Upon completion of the bending cycle tests, the surviving 
fittings will be burst. 

Similar tests will be conducted on insulated tubing and fittings. Heat leak 
tests will also be conducted. 

Test Facilities: Boeing facilities - Hazardous Test Area Tulaiip Test Site 

Schedule: 

1961 106?_ 

|J|F|M|A|M|J|J|A|S|0| N|D  j|FlMlA|Mlj|j|A|s|0iN|D| 

EWA($)   No.  3-197 
This Test Supports - Environmental Control Plumbing Design  

  Dote Doto Req'dr     Zlil^ 

Flow Time (EWA Rol. to Compl.)    C 3      Test Period kWVSWttVtt 

fit's J'Z?~CJZ 
v-. 5^ FORM 2-6t«M-» antri/v*: 

fAOt 

02-5697-\6  \VOl 
7J-"    ~r- 
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1.1 A.3 EWVIROrCßi^rAL COHTRÜL 
Cryogenic Tankage DESIGN DEVELOPMENT 

TEST PLAN 

Brief No. 

Responsible Company: 
 Boeing  

Tes? Title;  EXPULSION DIAPHRAGM (COKPLSTID) (l 0 - l 2 - fc l) 

Test ObjecMv^/JusHficoMon; The purpose of the test Is to develop a diaphragm 
capable of expelling cryogenic liquids. The attachment of the diaphragm to the 
tank is a part of this development effort. 

A reliable diaphragm to expel liquid Og and N2 from the glider storage tanks is 
not now available, therefore, one is being developed. 

■Dlattoaems '-re no longer a tankage system requirement. By agreement with the 
Assistant Project Engineer, the testing vill continue up to September 30, 1961 
to evaluate the development done to date. 

Test Articlej/Outline:  Approximately 6 diaphragms of promising configuration 
will be fabricated and tested. 

The diajJiragm specimens vill be cycle tested with liquid nitrogen and gaseous 
helium. Each diaphragm vhich fails will be analyzed to determine cause of failure 
to evaluate development done to date. The diaphragms to be fabricated will have 
only a flat flange for attachment in the test tank. 

^ 

CP ̂ \v" 
|0 

Test Focllities:     Boeing Mechanical Propulsion Laboratory, Annex "D* 

Schedule: 

1961 1962 

IJ I F I M j A I M 1 J I J 1 AJ S IO I N I DI J 1 F I M 1 A I M I J I J I A I S I O I N I D 

EWA($)   No.   3-196 

This Test Support» -         EAMR Release for Diaphragm 

Flow Time  (EWA Rel.   to Compl.)    C 

Dote Data Req'd:       Dec.  lS6l 

3      Test Period        KWWWMU 

FORM 2-6(ei-\-l 
Revised 

iJiWJEi/VC Ü2-5697-I6 jVOL 

r*..t   '74 
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1.1.U.3 EKVIROMMBTTAL CONTROL 
Cryogenic TankagB 

Test Titlet    TAM STRENGTH AND MATERIAL SCREENINQ 

Responsible Companyi 
Boeing 

These test plane are contained In Section II of D2-6783-1, "Structures Integ- 
rity Development and Test - Detailed Plan - Structures Technology." 

Ul «ri I0O0 

BgUt/A/i? 

SEP 11 1: 

o D2-5697-I6, Vol. 1 

PAGt 76 
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1.1.4.^    ENVIRONlffi.vTAL CCM'RCL - 
Cryogenic Subsystem DESIGN DEVELOPMENT 

TEST PUN 

Brief   Mo.     1 
Ratpomibi« Company: 

Boeing 

Teif Title: SUPERCRITICAL HYDROGEN STORAGE SYSTEM WITH BOILERPLATE TANK 

Te»t Ob|ectivw/Jus»lflcoflon:  To determina: (1) Methods of filling the tank and 

initially obtaining a supercritical pressure; (2) A method of maintaining the 
required tank preooure *ith the simulated flow requirements! (3) The thermo- 
dynamlc parameters of 0 & Ö for hydrogen; (M The extent of stratification 
under simulated flow conditions and means of reducing stratification. 

This testing is necessary due to lack of data and hardware available to meet 
the Dyna-Soar requirements. 

i 

Teif ArHclos/Outlln«! ^he hydrogen storage system coneißts of a boiler plate  j 

hydrogen tank, a hydrogen loop with a regulatea return line, a glycol loop,   i 
a heat exchancer, flow contrul valves, and an electric heater. 

Fill, vent, and pressurizing procedures will be established first. Tests will l 
be made to determine the boil-off rate of the nydrogen with no addition of I 
heat otlier than tiirough the insulation, load rods and plumbing. System tests 
will begin with constant flow rates of Ü.1 to i.O lb/min discharged overboard i 
to simulate environmental control and accessory power flow rates. The required' 
pressure within the tank will be held as constant as possible during these 
tests. Tests wil* be run to measure the heat required to maintain the 
pressure at various hydrogen densities, and flow rates. 

Te»t Foci litte»;  Boeing, Tulalip Test Site No. 1 

Schedule: 

1961 •96? 

|J|F|M|A|M(J |J|A|S|0| NJD|j|F|M|A|M|j|j|Ais|0|N|D| ^ 

EWA(»)   No.   >1?6 

This Te5t Supports -   Breadboard Integrated Environmental Control & Secondary 

Power Subsystem Test (Brief No. 6) Dat8 Data Req'd:  Feb. 1. 1962 

Flow Time  (EWA Re I.   to Compl.)    C 3      Teit Period csssssa 

0 >•''rr-ii^cvz 
■Tcf FORM Z-6\t{-\-\ atrFf/vc tio 

D2-5697-I6   NVOL i 
pAot      77 ' 
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1.1.4,U ENVIRONMOITAL CONTROL 
Cryogenic Subsystem DESIGN DEVFLOPMENT 

TEST  Pl^N 

Brie»   No. 2 
Responsible  Company; 

Boeing 

Test Title:   SUPERCRITICAL HYDROGEN STORAGE SYSTEM WITH PROTOTYPE TANK     U^>. 

Test Objective/Justification: Compare performance of prototype tank with that of 
the boiler-plate hydrogen"tank. This is necessary to evaluate the compatibil- 
ity of the prototype tank with the system concept and to detennine the valid- 
ity of the data obtained on the boilerplate tank test (Test Brief, No, 1, Sec- 
tion 1.1.4.'*). 

Test Art ides/Out line:   Tests conducted previously on the boiler-plate hydrogen 
tank (Test Brief No.  1, Section 1.1.4.4) will be repeated using the same setup 
exceot for substitution of the prototype tank to obtain a direct comparison of 
the two.    The tank will first be filled, then tested for heat leak and pressur- 
ized to 300 osia.    With the tank installed in the system, a typical flight pro- 
file will be run with hydrogen flows simulating APU, Reaction Control and over- 
board dump. 

[J^>-   IMA 3-301 provides only for fabrication of the prototype tank; 
testing will be accomplished under Stk 3-232. 

Test Focilifics: Boeing, Tulalip Test Site No.  1 

Schedule: 

1961 1962 
I J I M M I A I M I J I J I A I S I O I N 1 D j J I F U 1 A I M I J I J I A I S ] Q I N I D I 

1  r "   v^x^sa 
EWA($)   No.     3-381 

This Test Supports -       Breadboard Integrated Ehvironmental Control & Secondary 

Power Subsystem Test  (Brief No. 6) Date Data Req'd: .   7-/-62 

Flow Time (EWA Rol,  to Compl.)    C 3       Test   Period 

"'■r3rTjTzir 

*\ 

FORM Z-r-,\*\-\-\ fZifCtA/G l)2-S697-16   NVOL II 
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1.1.4o4 EHVIROIMHITAL CONTROL 
Cryogenic Subsystem 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief  No.   3 
Responsible Company: 
 BfifilJK  

Tg»t TUIe:   BOILERPLATE 0    STORAOB SYSTIM TESTS 

Test Objective/Justificotlon:     To detennlne ihe ablllty of the 02 storage 
system to erotpply the 0,> to th« rarlous equipment uoln^ the 0? during the 
mlsolon.    To be sure or the tank system performance,  the tan2 must be 
subjected to the simulated flows and the environments It has to perform 
under» 

Test ArMcles/OuHine;    ^g testlng ^n consist of two phases called 
phase (a) and (b)t 

(a) To establish fill procedure, to determine heat leek, and 
to develop a method to detect the fluid in the tank at any time 
during the mission.    To determine the tank ullage, fi Parameter 
and -Ö— Parameter. 

(b) Test the 0    system for expulsion rates at design and off design limits» 

Test Facilities: Tulalip Test Site Area 1 

Schedule: 

1961 1962 

|JiFJM|A}Mij|j|AiS|OiN|D|j|F|MiA|M|j   JIAJSIGINIDI r~^~^       I mm 
EWA(s)   No.   3-222 

This Test Supports - Breadboard Cryogenic Development Tests  

 (Brief Uo> 6) Dote Data Roq'd: 1 KoT' 1(*62 

Flow Time (EWA Re I.  to Compl.)    C 3      Tost Period Bssssa 

öo FORM 2-6161-^-« JEt&jrt/VC 
MM 

D2-5697-16   vVOL 

PAOI 79 ^ 
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Cryogenic Subayetem DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No. 
Respontible Company: 

Boeia1; 

Test Title:    HYDROGEN AND 0XYG2N STORAGE SYST^S 

Tesf Objective/Justification:    The- objectives of this test are to:    (|) Determine 
if there are any areas of Inconrpatibllity between the oxygen and hydrocen 
pressurization methods;  (^) Determine the effect of a prototype reaction 
control Bysten on the hydrogen and oxygen eyatem; (5) Determine the effect of 
an APU combustor on thetytlrogen and oxygen cystem; and (4-) Determine transient 
conditions In the APU cryogenic supply.   .1 

*** •-j&r 

0^ 
-$$&' & 

&& 

jtfp* 
i"**'"' 

Test Articles/Outline:     ificse tests will be conducted with the sar.e equlprao^t 
used in Tost Brief "0.  2.  Tecticn 1.1.U.U except a prototype reaction cor.trol 
eystem, APU conbustors and an oxygen tank will be added to the system.    Hydro- 
gen and oxygen flow to the APU combustor vlll be regulated by laboratory-type 
flow controls.    The reaction control system consists of vendor-furniihed 
hardware for all except fittings and hot gas lines.    The plurblng will be 
fabricated to duplicate a glider ihstallation.    Flow to the APU burner will 
be regulated by laboratory-type flow controls.    The system will be checked 
out using simulated mission profiles with respect to cryogenic flow. 

Test f-cciiitl«:      Boeing, Tulallp Test Site No. 1 

Schedule: 

1961 

IJIMMMM |J IJJAIS |o| N|D 
1962 

J   F MIAJMIJJ^L^SIOINIDI 

EWA($)   No.    V23a 

This Test Supports - Eroadboard Intciratei Znvlrcnacntal Control & Secondary 

Power Subsystem Test (Brief Ho. 6) Dafe Data Req'd;0^- 1» 1962 

Flow Time (EWA Re I.  to Compl.)    C 3      Test Period        BSSSCT 

FORM 2-6l«M-\ 
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l.i.K '■■ T.NXRC;.2'™:T:\I. cor. rr.OL 
C ry o^ »nie Subsy s ter. DESIGN  DEVELOPMENT 

TEST PLAN 

Briof   No.     5 
Responsible  Company: 

rafting 

Test TiHe:   pROTOTyT'S KVIROM'i^TAL CCI^TCOL EC'JIPyENT V.ITH SD-IULATED CLTOER 
CaMPARlKENTS 

Test Qbjccfive/JustificaM'on- Ob.Aoctivoi of this tost arp to:(l)Kva1uate vendor's 
protot'.Tc environmental control enuirr^nt;  (.?)  Investigate plycol control prob- 
lems;   (3) Study efrects of transicr.tc in th« rlyccl loop on AHJ and reaction 
control;  and (4) Evaluate a prototype rilycol-hj-tiro^en hf»at exchanger. 

/« fit 
.«>.• Xt!»i 

f**.* tjT 
& 

&w 

*% 
& 

ecc: *9* 
&»{ \n •s* 6^ 

>">' 

,&" 

^' 

Test Arhclcs/Outllne: This test utilizes the s-r.e c>quirmt?nt used in Test "rief 
No. 3 excent that a prototype envirennental control systen will be substituted 
for the boilerplate system, simulated API''3, f-ener?t">rs, hydraulic oil coolers 
and sJr.ulated riider ccn-.portr.cnts with heaters will he added. F'rclirain«ry tests 
will br set up in the laboratory tc evaluate indivic.url Jiardvare iter's. "iru- 
latcd Tiissior profiles will be run. Failures vil' be rimulated vihich affect the 
heat available for pressurizing the hydrogen tank. 

The simulated ATU's and ri^nerstcrs only provide heat for the elycol system.    The 
hydraulic oi]  heater simulates the entire oil coolinr; load  (power and aerodynam- 
ic heat).    The cctroartmente will nrovide the ar^roxim^te volume of the corres- 
pondinp fllder comnartments.    The ccmnartment heater will simulate electrical, 
electronics, and aerodynamic heat loads. 

Test Facilities: Boeing, Tulalin Test Site No.  1 

Schedule: 

1961 19<S2 

|j|F|M|AlM |J IjJAiS jol NlDJj|F|M|A|Mi J| j|A|slo|N|D 

3-281 EWA($)   No. 

This Test Supports - Breadboard Int 

Povar Subsystem Tost (Brief No. 6) 
Cgntrol & rit?f.nniiftry 

Date Data Req'd:     Dec. 1, I962 

,   Flow Time (EWA Rel.  to Compl.)    C J       Test   Period csnmns 

FORM 2-618l-l-\ •"'^ werf/vt;   ,    W-.-Wl-16 jVOL 11 
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1.1.4.4 ENVIEOMENTAL CCHTEOL 

Cryogenic Systaa 

DESIGN DEVEioraarr 
TBST PLAN 

BRIE? NO.    6 
RESPONSIBLE CCLIPANTi 

BOEING 

TEST TITIJSi    Breadboard Cryogenic Dorelopnent Test« 

TEST OBJECTIVSS/JUSTIPICATIONr    The objectives of these tests are to 

(1) Demonstrnte the compatibility of the AP ft Güt primary glycol cooler, 
and hydrogen supply when operated together as a unit att 

(a) Sea level pressure and transient or steady state load 
conditions 

(b) Beduced pressure and transient or steady state load conditions 

(e)    Sea level pressure during pre-launch servicing. 

(2) Provide Integrated unit performance data for design improvements, 
analytical studies and flight test data evaluation. 

(3) Develop and/or confirm operating and setvicing procedures for 
integrated operation. 

The testing will consist of two phases 1 

Hydro.^en Servlcin/y Testat    Initial tests will detemlne the heat leak of 
the hydrogen tank and a safe procedure for "secu^lng,, the hydrogen tank In 
case of emergency.    Following theoe initial tests, the compatibility of the 
hydrogen AGE equipment with other prototype equipment during pre-launch 
servicing and the hydrogen servicing procedures for ground launch and air 
launch glider positionswill be evaluated.    All these tests will be conducted 
at sea level pressure. 

Integrated unit Testsi The Integrated performance of the AP & OU, primary 
glycol cooler and hydrogen supply will be determined for various transient 
and steady state operation conditions. 
These tests will be conducted at sea level and reduced pressure as well as 
rapidly increasing or decreasing pressures. 

TEST ARTICLE/OUTLINSi    The Breadboard Cryogenic Development Test Dhlt will 
consist oft 

(l)   Prototype hydrogen supply which Includesi 

fa)    Hydrogen tank 
(b)   Pill, vent and safety controls. 

(2)    Single prototype AP & GÜ which Includes! 

fa) Accessory power unit 
fbi Generator unit 
fc) Hydraulic pump 
(d) AP & GU controls and cold plate 

Ul-tOJt 1050 

ysj 
/f S'??   2. acr^f/vc D2-5697-16     \ Vol II 
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lol.4.4 EHVIROlIimiTAL CraTROL 
Cryogenic STSteo 

DESIGN DBVELOPMIIIT 
TEST PIAH 

BHIZ? r o,   6 1 
RBSPONSIBLE COUPAlIYl 

Bfflgafl - 

TEST ABTICLS/OaTLINEi (Continued) 

(3)   Prototyp» primary glycol oooler which include8| 

(a)   Olycol temperature controla 
(b) Hydrogen tank pressure controls* 

(4) Prototyps hydraulic fluid cooler. 

(5) Prototype cryogenic umbilical connections« 

(6) Two prototyps glycol pump units« 

(?)   AGB hydrogen servicing equipment which Includes| 

(a)   Hydrogen pump 
(b) Hydrogen precoolsr« 

(8)   Boiler Plate Oxygen Supply« 

TEST PAGTTJTTKat   All these teats will be conducted at Boeing Tulalip Test 
Area No. 34 in the small altitude chamber. 

SCHEDULE1 

TTI'MTA 1 M I jj J I A i S IT D 'J 
L .' ■ '   . 1 V '■ ' " ' 

19ffl 
M   J   J A IS   0 N 

JSfii- 
j   r 

BWACS) Ho«    S-Pfl? ft 3-381 
THIS TEST SUPPORTS . Tün^r-nnm^tai  flontrol & Secondary Power Integration Test 

jCHafflrence_ll2-5637-16»..7fll«-yiI  DATE DATA REQ'Di      4-1-63  

PLOT TIME (E\7A Bel. to Conpl)     C 

UI'-VI 1000 (»•■ IAC IS441 »»1 

OB- 

TEST PERIOD 

MO. 

PAGE 

D2-5697-16   _^ol. C 
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l.l-U.U    SK7IR0RMSIIAL COBTPOL 
Cryosenlc Subßystea 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No.   7 
Responsible Company: 

BOEIHG 

Tesf Title:  AW IZHAUSI STSTKM EBVZLOfNEIT TEST 

Test ObjecMve/JusHficoMon: 

Objectives! Detemlne adequate means for exhausting hydrogen fron the gilder 
vlthout danger to the air vehicle, support equipment, or personnel due to 
fir« or explosion. 

justification» lasure that hydrogen exhausted from the glider vlll not 
present a Lasard to personnel or equlpoent. 

Test Articles/Outline: 

Articles of Test Hardvare needed for the testing Include: 

1. Eot-Oas Source 
2. Gaseous Sydrogen and Oxygen 
3. Simulated Portion of Cork Insulated Transition Section around and 

including the Exhaust Depression 
k.    AP&GU Exhaust Duet (Actual or Simdated) 
5. tydrogen Vent Fitting (Actual or Simulated) 
6. Hot Gas Cooler 

Test Outline; (On following page) 

Test Facilities; 

Ihe testlna; vlll be conducted at the Boeing Jet Lab Facllltlee. 

Schedule: 

1961 

|j|F|M|A|Mij |jiA|S|OJ NJDjJJF M 
1962 

"IJMAISIOINIDT 
M3 

EWA($)   No. 3-502 

This Test Supports -      BRKADBOARD CRYOGENIC DEVgLOPMEHT TESTS (Teet Brief Mo. 6) 

 L_ Date Data Req'd:     7-31-62 

Flow Time  (EWA Rel.  to Compl.)    C 3      Test Period Egssssssa 

3-29' 
FORM 2-6(«l-\-l 

^Z ßtu^lA/G 
M'l Ü2-5697-I6  \VOL II 
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mar ARncus/ourLmi    (continued) 

Twt Out 11 n«; A series of test runs vill be made vith hot gi» floving 
through the AH7 exhaust duct Into sea level ambient air. Tbe oxygen and 
hydrogen gas mixture ratios vill simulate glider usage conditions and the 
hot gas vill be cooled to 350 to 750°? to simulate typical exhaust gas 
temperatures. The steam and hydrogen ratios in exhaust gases and the 
exhaust gas flcv rates vill simulate minimum to maxlaun APSßfJ loading 
conditions for typical ground operation and checkout. Methods or systems 
for ensuring safe exhausting of hydrogen rich gaues will be evaluated. 
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1.1.3.1 FIRE PROTSCTIOH 
AHD SAFZTZ SU3S7STSH 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No. 
Responsible Company: 
 Boeing  

Test Title; Toxlclty «ad Flannability «f Mat«rlal» Study 

Test Objective/Justificotlon:        To deterniae by revl«v, test In« aod analysis 
tbe acceptability of materials exposed to the Pilot's Conpartmat as to 
flaanabillty and toxlclty characteristics. 

Test Articles/Outline:    All oatcrlals exposed to the Pilot's Compartnent for 
\rtilch no conolusiv» ixxfcmnatloa as to thsir toxlclty aad flamoabllity 
characteristics are available.    Testing vlll consist of TCA, D.T.A, 
gets chrooatogjraph, mass spectrograjh, chemical and «xposure analyses as 
retired. 

Test Facilities:    Materials and Processes Unit's Tsst facilities 

Industrial Hygiene and Safety Unit Test facilities 

Schedule: 

1961 1962 
|j|F|M|A|M|j|j|AiS lO I N lpXj)|X^A]M [j_| JiA|s|o|N|D| 

EWA($)   No.    ^17 

This Test Supports -       The Pyna-Spojr glider Dsslgn groups  

  Date Data Req'd:     6/V?/(£ 

Flow Time (EWA Rel.  to Compl.)     C 3      Test  Period Gssssm 

O FORM Z-£\t\-\-\ CtUdFJ/VG D2-5697-16   >yOL II 
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1,1.6^  GLID)^ PIT,crr STATION 
rilo'-' "t '■/.en AIT n^'-Mi-nt 

DESIGN DEVELOPMENT 
TEST PLAN 

Prief   No.     1 
Responsible Company: 

Boeing 

Test Title:   PILOT STATION ARRANGEKEOT TESTS 

Test Objective/JustificoHon: To provide the necessary test experience reouired 
to achlffve pilot interface arr.infrwner.t in the «rlider pilot station ccxnpatible 
vrith r<ilot mobility, vision, inrress and egress, and control rcoulrercents. 

The use of a unique full m-essur« suit and restraint system of unique mobility 
limitation, the use of minimal vision area because of high heating and the use 
of new Ingress procedures due to the vertical pllder position for pilot entry 
reaulr«s test exoerlence to provide basic design data. 

Test Articles/Outline: A wooden mockur pilot compartment providing the interior 
pilot cotr.mrttr.ent envelope, ejection hatch opening and window configuration will 
be ccuipped with mockups of the basic seat structure,  parachute,  survival kit 
container, head rest, ejection initiation control handle,  arm rests, pilot oper- 
ated controls, and full pressure suit (including helmet). 

The abov^ articles will be fabricated from engineering layouts based on engineer| 
irr studies and installed in the mockup pilot cempartment.    Test subjects rang- 
ing in size from 5th to 75th percentlle, dressed in a full pressure suit, will 
qualitatively evaluate the adequacy of the initial design.    Adjustments will be 
made to Initial hardware dimensions and locations until It is deemed that the 
pilot moWllty, vision. Ingress and  egress, an>i control requirements, as they 
relate to hardware location,  are satisfied.   Prototype cockpit haraware is to 
replace wooden mockup equipment as it becomes available. 

Test Facilities:    Boeing Laboratories ,  DSM ifOOO Mockup. 

Schedule: 

1961 T \%2 
J 1 H   MAMJJJ   A   S j O    N   D | J    F M   A   M    J   J 

i^SSSSSSESZSSSSSSSSgSSSII 
A o N D 
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EWA(5)   No.   V171 

This Test Supports -      Cockpit Hardtfara tostallaUoa 

Drcvlc^ Raleaoe 

Flow Time  (EWA Re I.   to Compl.)     C 

Dote Doto Req'd:   Jtoo 1> 19^3 

3      Test Period RSSHXXD 

3-Z3-C-'<'l 
^^p   FORt/z-stei-i-» XJIfJEf/VG j i)?-5697-16   \VOL I! 

MIHJ J  . ,^i«Ata ^.^...a.^^^. |||  ,   u.,   -. ^-w   ..>.,  tämtlämmmä 
"-'-■—-— 



r ■mm^^m-   

G 

G 

XJ 

^ 

1.1.6.1 
GLIDER PILOT STATION 
Pilot Station Arrangement 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief  No.      Z 
R«iponsibi« Company: 

BOEING 

Test Title: Dm-SQAR COCKPIT LIGHTIHO STUOT 

Test Objective/Justiflcotton; 

1. Investigate the effects of hl^i level external lllunrination on the 
ability of the pilot to obtain required Inforzsation from the inatrunent 
panel. 

2. Select a tinted transparency to shield the vlndcvt If required. 

3. Deteralne the type» number and location of llgxt sources to give 
satisfactory lllunlnatlon of the inatruaent panel. 

Test Articles/Outline; 

1*  High altitude sunlight vlll be simulated by a suitable external 
ll^tit source, and the pilot's ability to use the Instruoent panel 
vlll be measured. 

2. If test results show a requirement, suitable display shields and/or 
tinted vindov shades vlll be developed* 

3. Various suitable li^it sources vlll be evaluated for satisfactory 
illumination levels on the Instrument panel under conditions of 
orbital flight. 

Test FacIMtle»: 

The existing IBM 1*000 Mocknp vlll be used as the test facility. 
Ttie final configuration chosen vlll be Installed in the operational 
mockup for verification. 

Schedule: 

1961 

EWA(s) No. 3^91 

This Test Supports - 

1962 

|j|F|M|A|M|j|j|AiS|0|N|D|j|FlMiALMjj|j|A|s|0!N|D| 
12 ■J.U. 

Eeloaae of Engineering dravlns» and EAMR's for cockpit 

lighting Inatallatiott« 

Fbw Time (EWA Re I.  to Compl.)    C 

Dote Data Req'd:      6-19-62 

3     Test Period        BSSSSCT 
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1.1.7.1    QL1DZR ABOUT/PILOT 
üüCAPi -üjection Üeat 

and Survival Equlpoeat 

DESIGN DEVELOPMENT 
TEST PUN 

Brief  No.      - 
RaipomibU Company; 
Weber Aircraft 

Tgft Title;    PILOT £JECTION SilAT TESTS 

Test Objectlve/Justlficotton;       No vendor conducted development teete are 
contemplated sine« vendor design utilises hardware of proven capability. 
Configuration development will be conducted as part of GLIDES PILOT 
STATION Engineering Development Mockup, 1.1.6.1 Brief No.  1 

Test Aftlclet/Outlln«; 

Test Facilities: 

Schedule; 

1961 i 1962 

!J|F|M|A|M|J|J|A|S|O|N|D|J1F|M|A|M!J|J|A|S|O|N|D| 

EWA(»)   No.  

This Test Supports - 

Flow Time (EWA Re I. to Compl.)    C 

Date Data Req'd;   

3     Test Period        iWWWWM 

A- >ri> 
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1.1.9.1    TRANSITION SSCTION 
Glider Separation 

DESIGN  DEVELOPMENT 
TEST PLAN 

Brief   No. -L 
Responsible Company: 
 Boeing  

Tesf Tifle:      INTRA-THA1ISITI0N PRESSURE SURVEY TESTS 
(3P0 AypiroTedTeft fL66) 

Test ObjecUve/Justification:    Theoe tests are to provide data concerning the 
magnitude and distribution of preseure in the transition compartment and 
over the booster blast shield due to acceleration rocket operation.    Data 
will also be obtained for blast port design. 

Detail infomation is reqaired to support analysis of glider-booster sepira- 
tion characteristics, separation clearance studies,  the booster associate 
contractor's desi.u of the Sta^ II blast shield, and the design of the 
transition blast ports. 

Test Articles/Outline:   The test model will consiat of a geometrically scaled 
transition section and forward pert of the booster litage II,  including the 
blast shield.    The forward portion    of the  transition section will incor- 
porate a cold air supply flowing from a plenuo through four nozzles simu- 
lating the acceleration rocket .-notor.    An approximately 5 percent scale 
model will be used which requires a total air flow rate of approximately 
1,5 pounds per second. 

Tests will be conducted varying the following:    Separation dictancc,  nozzle 
deflection angle, alignment of forward and aft portions of model, blast 
shield shape, blast port area, and external free stream altitude and Ilach 
number.    During each test, recordings will be made of the plenum total air 
flow rate and pressure distribution in the transition compartment and on 
the blast shield. 

Test Facilities: 

Schedule: 

Lewis Research Center, Cleveland, Ohio 

y^>-     Testing scheduled for Jan. I962 not carried out. 
Bo further testing vlll be accocrpllshed on this 
program. 

1961 
|J|F|M|A|M|J|J|A[S o N 

ESI 

1962 
J   F M 

fT>—*  L 

M|J| J|A|S|O|N|D| 
 -Final Test Report 
 Data Report EWA($)   No.    7-nqs 

This Test Supports -      Transition design, determination of blast port area,  gllder- 

Dote Data Req'd:        2-1S-62 booster separation characteristics, and 
blast Qhieid deulgn. " 

Flow Time  (EWA Rel.  to Compl.)    C Test Peri jd Bssssa 

FORM 2-6l8l-\-\ iJ£JJE//VC 
M'l 
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1.1.9.1    TRANSITION SECTION 
Glider Separation 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No.   2 
Responsible Company: 

Boeing 

T«^ Title:      ROCKLT EXHAUST FLOW FIELD TESTS;  SUB-SCALE ROCKET EXHAUST TESTS 
(ÖPO ipjrwma Te«t #1^3 - »A #7-079) 

Test ObiecMve/JusHficaHon:    These te8ta are to provlde (i) data concerning 
heating rates and base pressure in the forward transition section resulting 
from acceleration rocket operation,  and (2)  effects of the rocket jet plume 
at nearly vacuum conditions. 

The data will support selection of the type and amount of heat insulating 
material required and contribute to the selection of transition section 
structural materials. 

Test Afticles/Outline;     Two aeries of tests will be conducted on a 7 percent 
model glider and forward transition section incorporating a solid propellant 
rocket motor.    A third series of tests will be conducted on a l^f percent 
model of the same configuration.    The first series will be conducted in the 
Supersonic Wind Tunnel.    The second and third series will be conducted in a 
vacuum chamber.    Each test will include the firing of a scaled rocket motor, 
while measurements are taken of the heating rates and pressures in the transi- 
tion section. 

Test Facilities:   Boeing Supersonic Wind Tunnel; Boeing Jet Laboratoiy, 
Vacuum Chamber,  Seattle 

Schedule: 

1961 

|j|F|M|AlMij|jlA|s|0|M 
L—JSL 

D 
19^2 

M 
cx 

A   M   J 
km 1 

J|A|S|O|N|D| 

EWA($)   No.    7-079 & 7-098 .   -        -~FUM_ Tcvr REPC;LT 

This Test Supports  - Transition materials and insulation requirementa for 

rocket motor and hvdrmilir. packflgft» Date Data Req'd: _,Cp-_lr<p^t 

Flow Time  (EWA Re I.   to Compl.)    C ^1       Test  Period Essssa 

FORM 2-6l8l-\-« oajEt/vc U2-5697-16_yOL II 
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1.1.9.1   TKA;;öITION ^CTICN 
Glider Reparation DESIGN DEVELOPMENT 

TEST PUN 

Briof   No. 
Ratpomibl« Company: 

Boeing 

Teil Titlet    JCALb STAGING T^oTJ 

Test Ob}ecMve/Juitlflco»lon:     These tests are intended to evaluate the thermal 
and pre«sure effects in the transition section and on tne blast shield 
during glider abort separation, to provide information concerning the  blast 
port cover release path, a^d to evaluate blast shield materials. 

Tue data to be ootained from these tests are required to support design of 
the transition section (structure) and the blast ahiexd,  to evaluate heat 
insulation requirements and the separation sequence of events. 

Teg ArMdes/Out line;     A 13.5 percent scale test model consisting of the 
transition section including a acaled rocket motor,  the blast shield, and 
a oiasti simulating the presence of the gliuer, will be mounted horizontally 
in a test stand in a manner permitting complete separation.    The separa- 
tion rate will be controlled hj  the glider mass and by mechanical restraint 
devices eimu^ating the calculated separation rate to be experienced under 
actual glider abort. ' 

Hecordings shaxl be made of the thermal and pressure effects in the transi- 
tion section and on the blast shield.    The recordings sha^l alüü show the 
timing of events during the separation sequence. 

Tei» FoctllMe»; 

Boeing,  Propulsion Test Facility,  Tulalip, Washington 

Schedule: 

EWA(j)   No.  3'163 
-^.^   . .NV,  > .WI 

1962. 1961 j ... 
|J|F|M|A|M|J UJAJSIOINIDJJIFIMIAIMIJ|J|A|S|O|N|D| 

' ■*"' H- Final T 
T 

u 

est Report 
— Data Report 

Thli Test Supports -       Trat^ition öection uiid blast shield desinn;  evaluation 

of separation ciiaracterxstics. Date Data Roq'd:   7-L5-G2 

Flow Time (EWA Rel. to Compl.)    C 3      Teit Period        i\\\\U\\\U 
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l.l.^'.l    TR/vIISITIOH SECTION 
Glider Separation 

DESIGN DEVELOPMENT 
TEST PLAN 

Bilef  No.   ^ 
Responsible Company; 

Boeing 

Test Title:    BLAST PORT COVHR OEYSLOI-MSHT TESTS 

Test Objective/Justif cation;    These tests are to provide data to establish 
blast port cover detail design requirements and to evaluate the effects of 
temperature envir,:aiental conditions which the blast port covers are re- 
quired to withstand.    The data to be obtained from these testa are required 
to support design of the blast port covers and cover release devices. 

Tcii Articles/Outline;    The test article will consist of a portion of the full- 
size transition section which includes the blast port cover and cover instal- 
lation device.    Testa will include evaluation of pre-tensioning of the blast 
port cover bands as a means of (l) attaching the covers securely to the transi- 
tion section and (2) compensating for thermal expansion in flight. 

Test Facilities:    Boeing, Structures Development Laboratory, Developmental 
Center,  Seattle, Washington 

Schedule: 

1961 

IJIFIMIAIMIJIJIAISIQINIT'IFIM 
I 

EWA($)   No.   ?-2B7 

1962 
M 

DAT^ RWaPC 

j^ J 1 AISIOIN IDJ 

rrrf FtNAvL TtiT   (WORT 

This Test Supports -       Design of blast ,tort covers and method of installation 

and latching Date Data Req'd:     5-^<- ^2. 

Flow Time  (EWA Rel,  to Compl.)    C 13      Test Period ESSSSSS 

V      pi 
FORM 2-6l«l-\"\ 
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1.1.9.1   TRAHSITIOH SECTIOH 
Oli^r separation 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief  No. 
R«ipomibi« Company: 

Boeing 

Toit Title:   rmirsciax STAOUK} TESTS 

Tett ObjecMve/JusHflcoMon;  ^ila test progren Is intended to provide the 
earliest posslole evaluation of the glider abort oeparev.ion cnaracteristics 
vlth a full scale tost article. Bie data to be ob-cainec vill serve to com- 
plete the detail flight design of the transition section, the blast shield, 
and equipraent and circuitry to be mounted in the transition conrparteent.. 
The data vill enable evaluation of the separation sequence of events and 
definition of the intra^transition envlronoent resulting from acceleration 
rocket operation. The post-test physical condition of the teat article 
vill furnish evidence of the effects of the intra-transition environment 
on the structure, equipment, and protective coverings selected. 

Tesf Articles/Outline;   The test vahlda will consist of a blast shield 
and transition section, incorporating blast port covers, rocket motor of 
short firing duration, and separation devices necessary for severance 
at the gjiH^r abort separation plane and release of the blast port covers. 

tests are planned and the vehicle is Intended to be in a horitontal 
attitude with the aft transition 4nd blast snield stationary, and the for- 
ward transition Including the rocket mouir, free to displace axially when 
the separation Joint is severed. The Separation rate will be adjusted to 
simulate the calculated rate under actual operating conditions. Time- 
related recordings shall be tal^an of the following: Transition section and 
blast shield pressure distribuxion and therraal conditions, acoustic environ» 
ment, rocket motor perforr-ance, and separation sequence actuation signals. 

Test Focilltle»; 

Edwards Air Force Base Sled Track. 

Sch dul • n^5" Incoe3P*ti^illty between "Date Data Required" and Test 
—-—— Completion Date will be resolved by changes to released 

drewlivrs as required by test results. 
1961 

M 
ma M9C-.3 

M| j| j|AlslQ|N|D|j|r|M| |J|F|M|A|M |J |J JAJs |o| NJO 
r       

EWA(»)   No.     3-272 TC^T RtLPoar 
Thli Test Supports -      Transition section and bloat shield design; acceleration 

rocket motor hydraulic power package Dato Dofo Req.dr        12-1-62   H 

developnent; abort separation evaluation. 
Flow Tim« (EWA Re I.  to Compl.)    C 

r- 

3      Tost Period Bsssma 
>".r.;   i 

r~ FORM 2.-6\Sl-\-\ CUTJEJ/VC 
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e 1.2 Booster 

Test Title: Booster Design Development Tests 

Responsible Company: 
Martin 

fe 

The associate contractor, The Martin Company, Is conducting design development 
tests In this area. Booster test plans are not within the scope of this docu- 
ment. 

PAGES 91 THRU 137 HAV3 BKEN DBIETED. 
These pages formerly covered Martin 
test planning for Titan II. 

I 
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1.3.1.1    GLID3R FUOlff CCIfTROL - 
FLIGHT COffTROL SYSTSM KIZCTROIICS- 
Mtnnecpolls-iimeyv«!! Oevelopsisat 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief  No.     SI 
Reipornibl« Componyt 
? limegpolls- Koneyvell 

Test Title:      COMPOKFr ADAPTABILTZT TBSTS 

Test Obfective/Juitlftcotlon;        Theae »erlea of tost« are reqmixed to dartermlaa 
the adaptability of existlog deslgas to the Dyaa-Soar flight control inbsysten 
•lectronics cad EöV desi^na required.   This testing vlll be accomplished on 
Individual breadboard Item« to doterolne tr.e eharacterlatlca and aubayote« 
rvqaireueitta.    Data collected vlll be used as a base line In testlsg of 
breadboard as a complete aubaystem and for modifying of the electronic COD- 
ponaata. 

■ O 
'<.\ 

Test Artlcles/OutUne; 

cP 
^\^ 

I 

^ 

I 

Test FociMtie»!      jäjaneapolla-iameywell DBvelojnant Laboratory 

Schedule: 

1961 1962 
J I J I A I S I O I N I DI |J|F|M|A|M|J |J|AJS |o| N|D 

c   tzzzzzza 
J   F M M 

^ EWA($)   NoiSubcontract) 

This Test Supports -       Breadboard Dcvelopiaent Tests, Teat Brief #82 

Developuent Period 
Flow Time (CWA Re I.  lu Cumpl.)    C 

Dote Data Req'd:      5-1-61 

3     Test Period        BSSSSSSSO 

FORM 2-6I8M-I 
c^ >  -S'S-cZ £J£FJEf/VG 

M't 
D2-5697-16  \VOL 11 
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1.3.1.1  GUZJR ruazr coinwoL - 
FUGItr CONTROL SYSTSM KLEJTROillCS' • 
Mlimeapolic-'f'oxieyveil Developnent 

DESIGN DEVELOPMENT 
TEST PIAN 

Brief   No.      £2 
RaipontiDl« Company: 
i'iiiaaay?lla»Koaeyv8ll 

Test Title:     BRBACBOARD EVALUATI09 

Test ObjecMve/JusMflcoMon:        TSieae teats vlll provide date aeeeesary for 
•valuatlm a cmroieie treadboerd sub system.   This testing may require use of 
complete flight geometry siculation.    The entire electronic subsysiea vill 
be subjected to all possible perforoance requiren^ats and conbination of 
such requirements to ascertain electrlcal-mecnanical compatibility of all 
modes of operation and to deterains if changes are required before prototype 
fabrication.   lbs data vill also be used aa a base line for prototype testing. 

v\) 

A    - 
,<* 

Test Articles/Outline:      KLnimm requirenent will be a breadboard of the flight 
WS8&51 fiystSH eiBVtroaics. 

Test Facilities;      KLnneapolis-Honeywell Development Laboratory 

Schedule: 

1961 

|J|F|M|A|M|jij|Als|OJNlD 
■ Tznzznu 

J   F M M 

\ 

962 
•J|J|A|S|O|N|D| 

EWA($)   No. (Subcontract) 

This Test Supports -       1>rotctvpQ DavelQTi.--.ant Tests. Tost fg^ 

Devolopjont Period uevBAopaont ^erioa 
Flow Time   (EWA (luli   to Gnrnpl.)     [ 

Dote Data Req'dj        9-1-'61 

3      Test Period        EggSSSa 

FORM 2-6«ei-\-» . £H7JE£jVi; 02-5697-\6 \VCL i: 
TAr-i /3'J 

^ 
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1.3.1.1 CLITZR FLIGHT COHTROL • 
FLiairr COIITROL SYSTHM EI^CTROSICS- 
MlnjQeapoll8-Hoaflyve.ll DovelopKent 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief No.  S3 
Ratporaible Comoonyt i 
yjjine apolis-Koiie:/vtall 

Test TIHe;   PROTOraPB BVALÜATIC3B 

Test Objective/Jurtlflcofion;  These testa vlll provide data necessary for 
evaluating a conplete prototype FCSB subsystem. This testing will be 
eccompllsruKL (1%> ä an open-loop basis to determine complete functional 
capability both vith and without selected environmental conditions, and 
(2) on a closed-loop basis (airplane dynamics sinrulated) to determine the 
FCSE capability for accommodating different flight conditions. The 
results of this testing vlll establish the nature of, and requirement for, 
any design changes prior to qualification testing and production of the 
PCS«. 

Test AfHcles/Outllnet  One complete prototype FCSB will be required. 
This vlll include one (1) conputer, two (2) mode selector packages, three 
(3) rate gyro sensor peciages end one (1) accelerometer sensor package. 

Examples of circuitry and components to be evaluated include: miniature 
gyros and acceleromcters, various types of togr,le and rotary switches, 
miniature servo-motoi'-cear-differintial transducer assemblies, u;a<aietic 
amplifier and transistor circuitry, relay and diode switching lo?lc, etc. 

Voltages and frequencies will include: 115V M)0 cps, 26v ^00 cp«, 
28V dc, 75 cps (low voltage gyro torqulng signal), 1600 pulse/cecond 
(gyro spin motor rotation detector.) 

Test Facilities;   Minneapolis-Honeywell Development Laboratory 

Schedule: 

196) .    I    .    . J9?2 

|JiF|M|A|M |J |j|A|S |0| NiDiJlF|M|A|Mij|j|A|s|0 
1 ;  r~~\ \ \\ -. \ \ -. -. A \ \\\ .';\\Tr. ■. .— 

N 

EWA(j)   No. (Subcontract) 

This Test Supports -      Final Engineering Drawing Release for FCSS Subsystenu. 

 ;  Date Data Req'd:    I \ zhj&L 

DevoloT>nent ftriod  
Flow Time-ftWyir-«tr+-.-to-€wiprt.-)    I 

4- 

3     Test Period lAWVWVWM 

FORM 2-6181-4-1 CHJJEJA/G 

rt''1 jf. ... , u ** 

no 
D2-5697.16  vVOL 

TAGl       1 4- O T 
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1.3.1.2 GLIDER ^LIra^!, ccir-TOL - 
MAHUAL COOTROL - ITydraullc Pov»r 
Servo Syaten 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No.     1 
Rasponsible Company: 
 Boeing 

Test Tifle:     ELECTRO-HYDRAULIC SERVO VALVE PERFORMANCE TEST 

Test ObjecMve/JusfificoMon;    The pairpose of'these tests is evaluation of 
Blectro-H/draulic Servo Valves to deteralne ttcdr openxtional charaeterlstleo, 
reliability-, ani id.^ tonperature operational capability. 

These teats are required because of Insufficient itfonnation on high taqperfc- 
ture operation and reliability of electro-hydraulic servo valves. 

Test Articles/Ouflina; Articles to "be evaluated are different types of servo 
valves. These conponents will be off-the-shelf items. Tests vlll emphasize 
reliability, performnce, and compatibility in a r>yna-Soar environment. 

Test Focilities:       Mechanical Propulsion Laboratory, Annex "D' , and the 
Environmental Test Laboratory, 2.01 Building. 

Schedule: 

1961 1962 
I i|F|M| A|M |J |J|A|S |o| N|D 

EWA($)   No.   3-098 

M 
SSSSSS3 

A|M|J|J|A|S|O|N|D| 

This Test Supports -          Start, of irydraullc Valve Assoably Manufacturing 

  Date Data Req'd: 

Flow Time   (EWA Rel.  to Compl.)    C 3      Test Period BSSSSSS3 

FORM 2-6181-»-» &tIJEJ/¥G Ü2-5697-I6   >VOL 11 
PAOt   /4/ 
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1.3.1.2 aUTZR FUOFTT CO^TTROL - 
KAMJAL CarrP.OL - Hydraulic Potrer 
Servo System 

jDESIGN DEVELOPMENT 
TEST PLAN 

:?. 2 
r.cspoii3i"ble Conpcay: 

Boeing 

Test Title: PCWER SEtT/O BREADBOARD TESTS 

Test Cbjoctive/Justification; To determine design requirements of the ssrvo 
system, switching transients when changing from primary to secondary servo 
valve operation will be investigated.    Also to bo determined are the effects 
of structural deflections, surface loads, and electronic designs.    Br.nhasis 
will be placed on performance,  reliability, and compatibility «1th the sta- 
bility augmentation system and the manual flight control system. 

Test Articles/Outline;  A pervo breadboard package, Including dual servo valves 
(with third-stage power valve connected to a dual tindem actuator), electrical 
and mechanical feedbpck devices, frilure rr.onltori'.g and switching devices, will 
be used to simulate system operation. 

Test Facilities; Mechanical Propulsion Laboratory, Annex ,,I),', and in 2.01 
building. * 

Schedule; 

1901 19c2 
J   F   M   A   M   J   J   A   S    0    II   D J   F   M   A   M J   A   S   0   II   D 

FJA(s) Ho.  3-110 ard >173 

This Test Supports - Selection of prototype servo components 

.  Late Data Req'd; 

4-27-^2 
Flow Tico (LVA Eel. to Cozrgl.) c Te^t Period 

> 
/JiO j:-J'f-2~ 

\ 
£!&/Fff/V£2 NO. D2-5£97-l6, Vol. II 
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MANUAL CO:iTROL - Hydraulic Power 
Servo Syatora 

i:?,-,1.;2.^^ FSEi?™L.:   DESIGN DEVELOPMEN-i LIÜLJ^J 
TEST PLAN 

pcnsiblo CcqpCÄ,/* 
Boeing 

Test Title:   CCNTROLS DE7EL0FMQIT TEST PROGRAM 

Test CbJoctiva/jastificaticntTo gather data to design and develop a side firm 
controller and rudder pedals for pilot control of the wilder and air vehicle. 
Data obtained will Include, but not be United to, infomation on dynamio and 
static balance, breakout forces, damping, pivot locations, fail-safety of trans- 
ducers, and effects of high "g" loading. 

Sufficient data is unavailable for the type of pilot's controls to be used for 
hypersonic vehicles.    This data is needed before a suitable design can be 
determined. 

Test Articles/Outline;   (i) Sidearm controller with variable pivot points which 
vill include the following: transducers, switches, dampers,  springs, bearings, 
ana linkages.    (2) Sideam controllers with fixed pivot points containing   the 

'same elements as (1) above.    (3)    Rudder pedals with required transducers and 
switches. 

A variable pivot sidearm controller and a sot of rudder pedals will be fabri- 
cated for test on the fixed-base simulator end the centrifuge 11 ^1^"»    Design 
parameters will be varied and their effects uron the operatiorTof the control- 
ler will be noted.    High "g" effects will bj determined from the centrifuge 
tests.    The data obtained from these tests i.lll be used to design a fixed pivot 
sideam controller^ which will be further tested on the fixed-base simulator 
and the centrifuge 1 ^    This tost data will be evaluated and the final desi^i 
confinuration will be determined. 

D>' This is part of the E^na-Soar Integrated Flight Simulator Program.    See 
D2-5697-16, Volume I, Appendix A. 

Test Facilities: 

Schedule: 

1531 
J   F   M   A   U   J   J   A   S    0   li   D 

1902 
J   F   M   A   M   J   J   A   S    0   21   D 

EWA(s) Ho.   3-203 

This Test Supports -     Design 8= Manufacturing of Flight Artleln CccJaBlLeg 

m  Date Data Kcq'd;   g-l^-gg 

Flow TIEJO (LVA Rel. to Conpl.) Test Period 

Revised j&jar&f/yjs? 
NO. 02-5677-16   VOL II 

PAGE   /45 
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1.3.1.2 GLID£K FLIGHT 
Control - iteactiou Control 
Hydrogen Peroxide System 

DESIGN DEVELOPMENT 
TEST PLAN 

Drlef  No. 
Retpomibi« Company: 

Tel* Titlet       PROPELLANT LIUZ2, IN6XALLATI0N, CLAMPING & INSULATION DEVELOPMENT - 
~       RE>vCTION CONTROL,  HYDROGEN PEROXIDE 

Test Objective/Jmtiflcotlon;     The test objective is to evaluate the reaction 
control system propellant lines inataiiation, clamping,  and insulation methods,, 
It is required tnat  flow lines be provided in the glider for propellant that 
must be maintained at low temperatures compared to clamping structures and 
other heat sources.    Relative movements of propellant lines and structures must 
be consiaered unaer the temperature & vibration environments in the glider. 
Penetration of the water waii by  flow lines must also be evaluated. 

Te»t Articles/Outline:    The propellant flow lines S clamps which are under 
development will be supported by hot it cold structure  fixtures which are 
designed to simulate movements of the structures in the glider.     The test 
equipment will provide heat inputs to the test items which simulate ground 
operating (ready launch) conditions & flight temperature environments to 
check insuxation effectiveness ?• structural integrity.    The tubing fittings 
& clamping techniques will be evaluated in vibration tests utilizing temp- 
erature environments where required.    Included in the tests will be veri- 
fication of the integrity of the methods used to penetrate the water wa-1 
with flow lines. 

Tglf Facilltle»!   1) Mechanical Propuxsion Laboratory - Requires power sources 
~~~—~- capable of heating simulated structures to 1300oF. 

2) Vibration Laboratory - Requires capability to vibrate 
tubing components while attached to structure fixtures 
«t 13000F. 

Schedule: 

tT^   i%3 VX;li. 1902 

|J|F|M|A|M|j|J|A|S{0iN|D|j|F|M|A|M|j|j|A|s|0iN|D| 
;— ["vTr.""".;^ 

EWA(»)   No.3-QlQ 

Thli Test Supports - Reaction Control Propellant Flow Linos Installation 

 L. Dote Data Req'd:   ^0-62 

Flow Time (EWA Re I. to Compl.)    C I]      Teit Period Bsssassa 

FORM 2-6181-W /7/*jr//W7 D2-5697-16  \VOL It 
TAOl 1'^ ^ 
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1.3.1 »2 OUWR FLIGHT CCSTROL - 
MANUAL CCüTROL - Reaction Control 
Power Component 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No. 5 
Respomible  Company: 

Boeing 

Te»t Title;  DISTRIBOTICK LINE FITTINO TBSTS 

Test Objective/JusHficoHon:   Determine the best configuration for hot gas distri- 
bution'llw fittfirJü    TüHnr and fitting temperatures as high as 1800° F. can 
occur In service.    Testing to establish a flttln« conflsturatlon vdth suitable 
leakage characteristics, vibration endurance, temperature cycling characteristic! 1 
«roof and burst pressures, and comect and reconnect characteristics is neces-'"4 ssar'. 

Insufficient Information is available to Justify use of off-the-shelf flttln^a 
for Mgh tenperature applications. ^jS^Sü^S^,»WtSHhSS^k 

-Caneelied- 
Reaction Control changed 
to a hydrogen peroxide 
system. 

Test Articles/Outlino!  Fittings develooed an* fabricated by vendors will be pro- 
cured.    The fittings vlll be modified into test samples with a short piece of 
tubing attached. 

Pressurlied fluid pressure (250 psia) and temperature (1800° F. maximum) vlll be 
duplicated.    Hydrogen will be used as the pressuiining fluid.    Leakage will be 
measured during the testing. 

.-.^■^■i'v 

Test Foci I it i«:    Shuffleton Jet Laboratory.    Test requires use of aigh temperature 
hydrogen. 

Schedule: 

1961 

1J|F|M1A1M 1J IJIAISIQI NJDJJIF ' 
196? 

M M J| j|A|s|o|NiD 

EWA(j)   No 3-^91 

This Test Supports - Selection of Hot Pas Distribution Line FittVngs  

  Dote Data Req'd: "     '     ^ -/-6Z 

Flow Time  (EWA Rel.  to Compl.)    C U      Te!t  Period 

' ~   .  -     FORM 2-M5l-\-\ /y/Tvev/vz? * 
^ ^     Reviscdi 1 ^■•■^ HI:      ' 
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Hssponsi'ble Conpany: 
Thonpaon- Raoo-Uoolr idge 

1.3.1.2    GLIDER FLTOOT COOTROL - 
KJUWAL C0I1TR0L - »eaction Control 

REACTION COBTROL, HTDROCSB PEROXIDE SYSTEM 

Subcontractor design dcvolopciont testing Is anticipated in this area.    3fta test 
plans vlll be included when available. 

Itondor test plans are to to submitted to Boeing 90 days after contract ctvard^ 

U) 'O'l IMO (•«■ IAC KU I ll) 

joir/Ei/s/c uo. K-5697-l6, Vol.II 

PAGE       { 4G       ' 
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1.3-3-1    PRB'AHY CUHJABOB -  HtSRTUL 
OmSABCS - MlnneapollE« üaneyvQll 
Dwelopiaent 

Responsible Cosnaziy: 
Mümsapolls- Honeywoll 

Test Title:    DDEBTIAL GUIHASCK SYSTKM DSSIGO HEVXLOE'SXT TESTS 

The mssoclate contractor, »ttnneapolls-Hone/well, Is conducting design davelop- 
nent tests la this area.   Test planning vill not be. included In this document. 

UJ«on looo 

fo^  /41 

V ftLJ >,-^^> 
l uo   II2-5697-l6,Vol. II 
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1.3.3«2    RUMARY GUIDMCB - SBCOHDATOf 
ATTrrUDE REFEREüCB - Maoeapolis-Haneyirell 
Development 

Beeponslble Conpany: 
KLzmeapolla-Hoceyvell 

Teat Title:    SBCQHDARY /OTITUDB RETKHBHCB SYSTEM DESIQH r^VELOFMENT TESTS 

The aaaoclate contractor, Mxmeapalla-Honeyvell, la conducting design develop- 
ment testa in this area.   Test planning vlU not be Included In this docurant. 

CABCEUED - Tlie Secondary Attitude Reference Syatem 
la not a part; of the Titan III Backup Guidance 
Configuration. 

ui «on looo I>.I IAC isa L «)) 

r.^ j' z r- 61- 
jaa/Ff/viJ NO Dß-5697-16, vol. n 
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1.3.3.2    PfU'-MART CUIDAKCB - 
SecondAry (EacJaip) öuldanc« 

DESIGN DEVELOPMENT 
TEST PUN 

Brief No. 
R«tpomibl« Compunyt 

Booing 

Test Tlrle;       PILOT SAFETT BUBSTBTKM (Backup Oaldaace) 

Teit ObiecHve/JusMflcoftoo;      ibe configuration of tha Pilot Safaty Subayatom 
haa not boon finallxod as of 3-23-62. 

Taat pluming vlU bo doeunentod heroin upon SPO concurrence of tho Backup 
Ooldanco Oonflgurstlon.    Presentation of tho proposod systom will bo mada 
to tho SiO approxlxoataly 1 April 1962. 

Ta»f Aftldea/OuHlna! 

Test Facilities: 

Schedule! 

* Anticipated Test Schedule 
1961 

|J|F|M|A|M|J|J|A|S|O|N|D|J|F|M 

EWA(J)   No.   3-l$l (Bot Released) 

Thli Test Supports -      «___________«______ 

J9A2 
M J   J 

NWWVV 
O|N|D| 

Flow Time (EWA Rel. to Compl.)   C 

Dote Dato «eq'd:       8-30-62 

3      Test Period       BgSSgQ 

FORM z-ciei-\-i JOtiJJFg/VC 

/.'£'-; 
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1.3.5.1   GLIDER FLIGHT INSTRUMENTATION- 
COCK'IT INDICATOR DISPLAYS-Subcontractor 
Development 

TEST  TITLE: COCKPIT INDICATOR DISPLAYS DEVELOFMENT 

Responsible Company: 

Unknown 

Subcontractor design development testing is anticipated in this area.   The test plans will be 
included when available. 

Indicator Displays currently scheduled for implementation on Dyna-Soar are shown below. 
Also, the respective suppliers ore indicated. 

1. Energy Management Display- General Precision Incorporated (GPL Division) Pleasantville, 
New York. 

2. Attitude-Director Indicator-Lear Corp., Grand Rapids, Michigan 

3. Rate of Climb Indicator-Kollsman Corp., Long Island,  New York 
4. 
4. Side Slip Indicator-Kollsman Corp.,  Long Island, New York 

5. Angle of Attack Indicator-Kollsman Corp., Long Island,  New York 

6. Altitude Indicator-Huyck, Huntington Station,  New York 

7. Velocity Indicator-Huyck, Huntington Station,  New York 

8. Velocity Error Indicator-Huyck, Huntington Station, New York   j^" 

9. Thermal Monitor Display-Requirements are not firrr,supplier not selected. 

pL: -DELETED-Per ECM B02-0030-37, dated 
3-7-62,  Tital  III redirection 
eliminated Radio Guidance 
System thus ellninating the 
requirements for Radio-Inertial 
Velocity comparison. 

-y RtVTSEO S- Zi- 6L- 
Ul «2U 2000 

BtrJES/VJa VOL. 

SEC 

NO 
D2-5697-16 

PAf.t: 
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1.3.5.1 GLIDTTn FUOHT EISTRDMSNTA. 
TICN - COCKPIT EDICATCH DISPLAIS. 
Boeing Divelotnant 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No.     1 
Rospotniblo  Company: 

Eo«lnp 

Tesf Title:   EVmTf MASilOQßNT DISPLÄT - FLIT.HT 2UTBDRAT0R MODE PERFORMANCE 

Test Objcctivfl/JusfificoKon: The rurpofla «f this test Is to dtt-rrrlne the adequacy 
and sultablllty_ofThe Fllrht Intfprater mods for the Hr.ergr/ Manarement Dlsolay 
The foDlowlnr data are to be obtained: (l) Human tracVcinr r^rfcmancfis usinp- th^ 
Fliplit Inteprstor tnoHe, (?) Overlay sequencinr rsrfcrrcance durin? normal D^-na- 
Soar trajectories, (?} ?*>'-uencln^ ocrforrmnce for manual overlay operation, (^) 
Optinuir arranpement of ^"Hrht Intecretor ovorlays and Energy Manapenent overlaya 
(5) Lopic circuitrj' paraneters for satisfactory cathode-ray tube - fllrht ^t"?- 
grator perforni'nce, and (6) Dyna-2oar flight djTiamlc characteristics using Fiigh^ 
Integrator. 

The use of the Flight Intefrrttor mode in the P>ierpy Management Display is desir- 
able from a theoretical view but th* adequacy and practical useabllity of this 
mode must be proven by testing. 

Tesf AfHclcs/Outline:   The item to be tested is the ore-prctotypp 3nerpy Manage- 
ment Dlsnlay Indicator equipped with a nre-orototvoe Flight Interrator mode. 

The output of an analog computer siarulatinr a wide ranre of Dyna-Soar trajec- 
tories will be connected through actable signal conditioning eauirtnent to the 
Energy Kanagement Idsolay Indicator ecuipped with a pre-orototyre Fli2ht Inte- 
grator mod«. The ability of the human to absorb the Flight Integrator informa- 
tion presented and perform necessary actions will be noted. Vehicle dynamic Per- 
formance in response to human action based on the Flight Integrator will be eva- 
luated. Sufficiently wide ranpes of anjrle-of-attack, load-factor, altitude, and 
altitude-rate injtrut sljmals will be simulated to evaluate the overlays, sprocket 
drive, resistors, capacitors, et al, selected for the Flight Integrator. P-via- 
tlons from acceptable corformance will be noted; the equipment will be adjusted 
to rectify the deficiencies and the tests rerun. 

Tesf Focillfies:    Boelnf Phyeics Technology Laboratory,  2.01 Building, Seattle, 
"fest conditions will be non-hazardous.    Ambient mvironmental conditions will be 
used.    Analog computer services are required.    Precision AC and DC power sources 
will be required. ^ 

Schedule:     Prelimi.inry fleport 12-31-61 (/? 

Final Iteport 4-15-62        QjJ ^ 
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1,3.5»1 r,irPra FLIGHT mSTRUI^ENTA- 
TION - COCKPIT INDICATOR DISPLAYo- 
Boeing ürv»loat»nt 

DESIGN DEVKLO'- 
TEST PLAN 

\ENT Brief   No. 2 
Ko^pomibla  Companyr 

Boelnr 

Tosf TiHeiENEROY MANÄ)EMBn DISPLAY - LANDINO MODE PERFOFMANCE 

Test ObJGCtive/JustiflcaHon: The purpost op this tffst is to d<5t<5rrlne the suita- 
bility ard~ädeqaacy of tho I^ndirp ^ode for the Energy Manager.ent Display,    The 
followinp- data are to be obtained:    (l)  Human tracking porfrrr.nnce urinr the 
Lending Kode,   (2) Vi-rual adequacy of the landinp ellipse on the cathode-ray tub^ 
(3) Visual adeouacy of the larding slash on the cathoce-ray tube,  (4) Display 
p«rfortnflnce durinp- traneitior \TO7\ -nerc Ksnagemcnt overlays to Landir.?: Kode 
display,  (5) Tecrjiical accuracy of landing area ellipse and landing slash,  C6) 
Lofl-ic circuitry and servo parameters for satisfactory cathode-ray tube Landing 
Mode oerfornance,  and (?) Dyna-Soar flight dynamic characteristics using Land- 
ing Mode. ^v 

Test Atticlcs/OuHine: Tha iten; to be tested is the pre-prototype Energy Manage- 
ment "Display'TrHrciTcr equlnpad with a pre-prototyne Landing Node, 

The output of an analce conrputer Pir.uüatlnr R wide rcng« of Er/np-Soar transition 
and landinc- trajectories will bo conn!?ct»>d through suitable signal conditioning 
•quipraent to the Energy K-anar,«nent Display Indicator equipped with a pre-proto- 
type Landing Mode.    The ability of the human to absorb and track the Lsndlng 
Mode information presented will be noted.    A suffiriently vide range of glider 
dynamics will bo sinulated to evaluate the perfortcence of the Isndinr-elUpse 
servo, logic circuitry, r-sistors, capacitors, ec al, selected for the LÄnding 
Mode.    Deviations from acceptable performance will be noted;  the equipment will 
be adjusted to rectify any doflclcncles and the test rerun. 

Test Focilities: Boeing Physics Technology Laboratories, 2.01 Building, Seattle. 
Test conditions will be non-hazardous.    Ambient environmental dondltions will 
be used.    Analog computer services are required.    Precision AC and DC power 
source» will be required. 

Schedule:       Dösign 10-1-61 »»port    \-\^~(£. 
Fabrication 12-31-61 
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1,3,5,1 OLUKR FLIGHT INSTRUMFTTTA- 
TION - COCKPIT TNDICATCP DISPLAYS- 
Boelnp D«v«lat»«rtt 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No.  3 
Rmpomiblo  Company: 

Boeing 

Te$f TiHe:   ENERGY MANAGEMENT DISPUOT - BOOST MODE PERFORMANCE 

Test Objective/JustificaHon: The parpose of this test is to determine the adequacy 
and suitability of The~SöÖ8t Mode for the Enerpy Management Dlsnlay. The follow. 
ing data are to be obtained» (l) Human trackinp performance usln?: the Boost 
Mode, (2) Overlay sequencing performance during normal Eyna-Soar trajectories, 
(3) Sequencing performancn for manual overlay operation, (4) Optimum arrangement 
of Boost Mode overlays anri Energy Management overlays, (5* lotrlc clrcuitiy para- 
meters for satisfactory cathode-ray tube - Boost Mode perfonnanoe, and (6) tyna- 
Soar flight dynamic characteristics using Boost Mode. 

Test Articles/Outline: The item to be tested is the pre-prototype Energy Manage- 
ment Display Indicator equipped with a pre-prctotype Boost Mode. 

The output of an analog computer simulating a wide range of Dyna-Soar trajectories 
will be connected through suitable signal conditioning equipment to the Energy 
Management Display Indicator equipped with a pre-prrtotype Boost Mode.    The 
ability of the human to absorb the Boost Mode information presented and perform 
necessary actions will be noted.    Vehicle dynamic performance in response to 
human action based on the Boost Mode information will be evaluated.    Sufficiently 
wide ranges of angle-of-attack, load-factor,  altitude,  and altitude-rate inmt 
signals will be simulated to evaluate the overlays,  sorocket drive, resistors, 
capacitors, et al, selected for the Boost Mode.    Deviations from acceptable per- 
formance will be noted; the equipment will be adjusted to rectify the deficiencies 
and the tests rerun. 

Test Focilities:  Boeing Physics Technology Laboratories, 2.01 Building, Seattle. 
"Test conditions will be non=ha2ardous.    Ambient environmental conditions will be 
used.    Analog computer services are required.    Precision AC and DC power sources 
will be required. 

Schedule:       Preliminary Report 12-31-61 
Final Report 4-15-61 
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EWA($)   No. 1^022 

This  Test  Supports Avlonlc Flight Imtrunent Design and Procurement  

  Dote Data Req'd: (See Schedule) 

Flow  Time  (EWA  Rei,   to Compl.)     C 3       Test  Period 
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1.3'5.2 OUDER FLIGUT IBSTRU- 
MBIfCATIOn - Separation Sequence/ 
iBOigaMBattr fc r^wvürt.arj   Signal   Tla 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief No.     1 
Reiponiible Company: 

Boeing 

Teif Title:   BBIASEOARD DBVILOFMarr TESTDia - 82PARATI01I SEQUBWI PROGRAMMIK 

Te»t ObjgcMve/JustlflcoMon: i^e twrposes of these tests are to: (l) determlaa 
component su^.cablllty, {2) develop relisble circuits, (3) establish design 
configuration, and (k) prove compliance of the Integrated assembly vlth the 
performance requirements. 

these tests are essential to the design effort and to ensure the ability of 
the hardware Item to fulfill the requirements. 

Te»t Articles/Outline:  The following types of circuits will be tested end 
evaluated:  ~ 

1. SquT* firing circuits; relay type end solid state type. 
2. Colii staue timing circuits, short end long time interval. 
3. VJI age level senfiiiy and operating circuits. 
k,    iiil*>Q eajplitude and period sencing and operating circuits. 

TOam components will be electrically and environmental 1 y tested to ensure 
their suitability for tue hardware item. The Integrated circuitry will be 
tasted for proper functioning with simulated loads and input signals. 
Alternate oethoda, if developed, will be tested for comparison. 

Teit FocMlMe»;  a^ineerlng Laboratory Support Shops, 2.01 Building, Seattle. 
(2-4080 Shop Directed by Design) 

Schedule: 
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1.3.5.2    GLIDER PLIOIET IKSTBU- 
MBfTAriOll - Separation Sequanc« j 
grogracmer & Signal Data Converter 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief  No. 
R«tponsibl« Company: 
 Boeing 

Te»t Title;  EITTIROMMBrrAl TESTIBO QP EROTOITP« SKPARATIOB SEQSJKW3 
PROGRATIKBR 

Test ObjecHve/Justificotlon; The parpo«« of this test Is to ensure that the 
Reparation Sequence Progranmer design is both oschanlcally and electrically 
capable of vlthstancuag the expected gllfler envlronBonts. 

The environmental testing required to ensure satisfactory equipment opera- 
tion will be dependent upon the design vhlch la evolved. 

Data obtained from these teats vill either prove satisfactory equipment 
operation or form a basis for a design chcnge to obtain such operation.  
Mequate Records will bo maintained and the final phase of testing vill yD>- 
serve as qualification of the Separation Sequence Prograxnoer for flight 
usage. No production hardvare vill be subjected to a Qualification Test 
(Hef. Para. 1.3.8.2, Teat Brief #2, Dß-5697-l6, Vol. IV). 

Te«» ArMcles/Outllm»;  /n Eaglneerlng prototype of the Separation Sequence 
Programroer vill be subjected to the anticipated glider envirotiaant condi- 
tions. EquipcBnt operation vill be monitored during tiie testa to provide 
■uffleient data to ensure design compatibility vlth glider environments. 

The esvlronmental parameter levels for tibratictn, mechanical shock and 
acceleration tests are set forth In ce-T^l, Appendix "A", "Kloctronics 
Packaging Requirements - Contract Procured Flight Equipment". Test require- 
manta for teziporature, altitude, and other parameters are documented In 
Boeing Specification I2-Ö0267. 

Teit FocilIHe»;  Boeing Environmental Test Laboratory^ 2.01 Building, Seattle. 
So additional facilities vill be required. 

Schedule:   Wnal KLectrlcal Schematic Avail:  5-15-62 
•-■' ' :   Prototype Hardware Avail for Test: 8-7-62 

Il^rdiraro QaaLification Conrplota;   10-7-62  fL^3- 
196 I 

|J|F|M|A|MiJ|j|A|s|o|N|Dij|F|M 
1962 

M J   J O I N JDT 

EWA(I)   No.   (8-022) 

This Test Supports -      F-flglaeering Final Assembly Dtfg. Release to Kanufacturing 

  Dote Doto Req'd:     10-15-62 

Flow Time (EWA Ral. to Compl.)    C 3      Test Period casssa 
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I.3.5.2 GLIDSR FLIGIT IRSTRUMB»- 
TiOICBI - SeparatioQ Sequence Pro- 
graxmner, Signal Data Converter 

DESIGN DEVELOPMENT 
TEST PLAN 

Brlof  Ne. 
Retpomibie Company: 
 Boeing 

Teit Tlrle:  BHEABBOAHD EEVKLOPMBTT TESTS - SIGNAL DATA COHVERTSR 

Te»t ObjecMve/Juitlflcotlon;  The purpooes of these test» are to: (l) determine 
component suit ability, (2) prove circuit techniques, (3) provfc alternate 
method configurations, -nd (k) prepare anxlnllar test circuitry. 

These test* are essential for companion with the design and to obtain 
confidence in the ability of the hardware to meet requirements. 

Teit AfHdes/QutHnei  Bloctronic circuits from simple, single-function cir- 
cuits to more complex shift registers will be tested to prove design techni- 
ques. Alternate methods, if developed! will be tested for comparison. If 
component problems arise, those compooents will be tested as a part of 
this program. 

Teit FociHtlet;  Bagiaeerlag Wboratory Support Shops, 2.01 Bldg. Seattle 

Sehedulei 
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1.3.5.2.GUDER FLIGHT INSTRUMEN 
TATION-Separatiun Sequence rrcgrarn' 
mer and Signal BflJtfl Cunverter  

DESIGN DEVELOPMENT 
TEST PLAN 

Brief  No. 
Raipomibl« Company! 

Seeing 

Teif Title;   INTERFACE COMF-ATIBILITY TEST-Signal Data Ccnverter 

Teif Objecrive/JustiflcoHon;   T^g purpose of these tests is to establish the Signal Data 
Converter's ability tu eliminate inccmpatible interfaces. 

The principal interfaces are between the Signal Data Converter and (1) airborne digital 
computer, (2) pilot's displays, and (3) telemeter system. 

These tests are necessary to prove design techniques and establish confidence in the Signal 
Data Converter. 

Test Art Idas/Out line; }ie airborne computer (Verdan'1 will be addressed uy a breadboard 
Signal Data Converter.   Infcrmaticn, in binar/ coded pulses, are directed out of the data 
line of the Verdan at a 33^. KC rate.   The Signal Converter will then be directed, by mearu 
of a fixed program, to channel data to the proper register.   From the Signal Converter 
registers, the information is either converted to an analog signal for use in the displays or 
directed to the telemeter system at a much reduced clock rate (2Kc). 

The displays will be obser/ed to ensure that their operation via the Signal Data Converter is 
consistent with the display recuiroments. 

The ^'erdan will be addressed in varying patterns to obtain response times, reliable switch- 
ing modes, and to obtain verification of the validity of the design approach. 

Test Focilltles! Engineering Shops, 2.01 Building, Seattle, 
required. 

Schedule: 

A   'erdan computer will be 
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1.3.^.2 GLIDER PUGHT HETRUMEH- 
TATIOH - Separation Sequanca Pro- 
gramoer and Signal Data Cogyerter 

DESIGN DEVELOPMENT 
TEST PLAN 

Brlaf  No. 
Raapomibl« Compon/t 

Boaifig 

Tail Title;   OVIBOnMOfrAL TESTDIG OF ntOTOTrFB 8IGHAL DATA COWVEITZR 

Test ObjecHve/Justlftcotlon; Tha purpoaa of this tast is to anaura that tha 
flign^l Data Converter design is both mechanically and alaetrieally capable 
of withstanding tha arpaetad elider environments. 

Tha anrironmental tasting required to ensure satisfactory equipaent opera- 
tion will depend on tha design vhich is evolved. 

Data ohtalnad from these tatrta vlU either prove satisfactory equipment 
operation or form the basis for a design change to obtain such results. ^^ 
Adequate Records will be maintained and the final phase of testing vill [jk^*- 

serve as qualification of tho Signal Data Converter for flight usage. 
Bo production hardware vill be subjected to a Qualification Test (Ref. 
para. 1.3.8.2, Test Brlaf #1, D2-5697-16, Vol. IV). 

Te»f ArMciei/QutHna:  An anginaering prototype of tha Signal Data Converter 
vill be subjected to the anticipated glider environmental conditions. 
Squlpment operation vill be monitored during the tests-to provide sufficient 
data to ensure design compatibility with glider environments. 

Tha environmental parameter levels for vibration, mechanical shock and 
accaleratlon tests are set forth In T&~7¥il, Appendix "A", "Üectronics 
Packaging Bequirements • Contract Procured Flight Equipmentn. Test re- 
quirements for temperature, altitude, and other parameters era documented 
In Boeing Specification 12-00269. 

Test Facilities: Boeing Environmental Test Laboratory, 2.01 Building, Seattle. 
Wo additional facilities will be required. 

Schedule: 
Final Electrical Schematic Avail:  7-1-62 
Prototype Hardware Avail for Tost: 9-10-62 .— 
Hardware Qualification Cocplate:   11-10-62 IX^- 
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This Test Supports -      Engineering Final Assembly Dwg. Release to Jaumfacturing. 

 L, Date Data Req'd: 12-1-62     . 
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1.3.5.2  GLinsR fLiGnr IBSTRU- 
MU9TA7IOS - Separation Saquenco 
Prograaner & Signal Data Converter 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief  No.    6 
Reipomible Company: 

Boeing 

Teit Title:    CIRCUIT RKLXABILITI TK3T - 8IGHAL COÜVKRTKR ERKADBOARD 

Test Objective/Justlficotlon; The purpose of theee teet» or« to uneofer and 
eliminate trouoie areas in the Signal Converter breadboard conpvr^ent vitb 
prototype testing. ( 

Beeaase of accelerated schedules, It will not be possible to extensirsly test 
the Signal Converter breadboard prior to releasing engineering dravings. There« 
fore, this testing must be acconplisbed concurrent vith prototype testing. 
This testing mist be done on the breadboard model because electrical access to 
nil -"-^„.of .4:v^jprrT0*^'^T.311'Tnal r-^.^ner^r'

1 ^-^ot jbs VO^i'bX^^,^^^ 

^   ■■'-''■ J*--Dt    iwiJii:,'? to ujjjju-iraitJ iwliability (i-.^4) vili not be dwae 
ca Dyna-Soar 

pSv- ^-W^^fWj^^^^ 
~~*i*' 

■"^i^jflfmMW'l^-tiK        Wt*' 

Te»t Artlclet/OutiinetThe article to be tested is a breadboard Signal Converter. 

Signal Converter breadboard vill be subjected to electrical coise. 
Various modes of operation vill be examined to discover the Signal Converter's 
susceptibility to random noise spikes on the power supplies, ground lines, and 
various inputs, outputs. 

Ifeantia» between failure tests vill be conducted.   The cause of failures vill 
be isolated and corrective action taken. 

Additional tests as nay suggest themselves vill be undertaken as tine permits. 

Breadboard test setups vill evolve as part of the design effort and vill be 
available for these tests. 

Test Focilltle»; Boeing Engineering Laboratory Shops, 2.01 Building, Seattle. 

Schedule: 
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1.3.5*3    OLUSSR FLIGHT nBTRUMSWATIOI 
Malfunction Dstaction 

Responsibl« Coopany 

Teat Title;    MAI7UBCTIQB DffrZCTIOI StSfTSm 

Malfunction detection developnent is being acccnplished me an integral 
part of the subsystems requiring malfunction detection; these systeaa 
give a vaming only to the pilot.    No separate »alfunction detection 
•ysten dervelopaent testing is anticipated. 

UI-4071 lOfiO 
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t.3.6.1    COMUUHICATIONS AND MVA 
LISK - EGA Dovelopmcnt 

Heeponalble Conpanyi 
BCA 

fest Title I    COMMUHICATIOHS AHD IBAGKINO SUBSYSTEMS - DESIGN DBVELOPMEfTP TESTS 

The aarociate contractor, RCA, Camden, New Jersey, is conducting design 
derelopment testing in this area.    Test planning will not be Included In this 
document« 
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J . ' . ' . I Arrrr:^ .:D TP./V£.ii:-cio:: 
LIUGS - rv-.p .̂, tion DESIGN D E V E L O P M E N T ^ ^ ^ — — — ,r.ospon3iolu Coapcxy: 

TEST PLAN i Boeing 

Test T i t l e : PIC"ATATICE ('J?T;ET3 OF ICriZATTC}') 

Test Cb 'ec tlve / Jus t i f ica t ion :vr: I t.-- -c Vvr^kdovn data In a rlasfcs ®nvlrcr.':-r.t are 
re^uirec' ' o r bpth .-.rtonra depi -r rrrr-cres 3rd ? : re r Iev-?3 ransiderations fo r th«i 
Lyn«--Toar vehicle t r i r .sr i t t i r .^ c o l o r a n t s . Tsst i s recuired rince t h i s data i s 
not presert ly sa l " !ab le . 

r\ (»* n • r "••• ?- p. • ~ u i * , L L . t_U 
? ' Z J o* 

Test Art ic les/Outl lso: i i r . l . -5tr- .c- r i l lc i - rcr ture «r tsn-rs wi l l be tec cad 
«t :"crir.j i r radio frc.r.-rr.cy r.'irc.irrrf. ^l':cr.:-3 using both CW and pulsed clrr-fil , 
t e s t cvnciticr s . 
^ I 
Break-'OI.T pavers ar*1 r.eppured in sira"1 st.od !>.»na-Soar environments of altitudes I 
o<* 300,000 feet, and rlarra having clertrftr e'ensitien to loll electron?/em2. 

Tests to be conducted 3t 3t riford Research Institute are similar to those at j 
toeing except that a thermally f generated plasma "is being utilized at Stanford | 
rather than the radio frequency discharge 'lasr,.-. These tests are being con- I 
ducted under limited hi<*h altitude conditions ir thermal plasma having electron 
densities to 5 x loll electrons/cm3 and temperatures to 2500° K. 

Test Facilities: At "cr.in:-, the teste ?re bcinr c-'.njucted in existing facilities} 
the main corpon̂ nts Include the altitude chamber, associated vacuum pumps, radio 
frequency transmitters. 

Similar faci?ities are used at SRI, with the addition of equipment used to gen-
erate thermal plasma. 
Schedule: 
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r.O D2-5697-

?AGl /(yf 
3 7006 
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1.3.7.1 AVTEIOAS AKD TRAB3MISSI0I 
LUIS - Fropegatlon 

Or^IGN DEVELOPMENT 
TEST PLAN 

Brief  No. 
Reipomibl« Company: 

Boeing       

Te>f Title;       PBOPAGÜ'IOI (KPF1C1B OF lanZATIOH) • IIYJBHSOHIC WHD TUBOOL TS9^3 

Jett Obiectivq/JmflflcoHon; üMM tests «PS croas-referenced here for eom- 
jOeteness. 8e5 Section 1.1.1.1 CiLUXfll AIRFRA>a - AKROKIAMIC T TKLOPMOTT, 
AKROOBERMOWÄAMICS, Test Briefs Bos. 2-9 «nd 2-10. [T^^ 

Bote:    Plow sepsrmtlon data ofetalnod iTon vehicle (Glider end 2nd Stage 
Boosts*) flow field tests at /mold Center, tunnel "B" during 
Boveaber 1961 (itef. para. 1.6.1.Ö, Test Brief 2-1) vere used to 
calculate effects of lanlzatlon.    Other tests referenced above 
have not beon soieduled to date, pending evaluation of tunnel 
facility capabilities. 

Tesf AfHcles/Qutline! 

•[n>     1>ie$e tests have beert CANCELLED, 

3-25-62 

^MfetogJ ••<^k1/%- 

Test Facilities: 

Schedule: 

1961 1962 

|J|F|M|A|M|JIJ|A|S|O|N|D|J|F|M|A|MJJ|J|A|S|O|N|D| 

EWA(»)   No.  

This Test Supports - . 

Flow Time (EWA Rel.   to Compl.)    C 

Date Data Req'd:   

3      Test Period        BSSSSO 

^ FORM l'6\tl-\'\ UUJEI/VG 02-5697-16   \VOL II 
PACI / ^ ^ ^ 
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1.3.7-2    ANTEKNAS AND TRAIEWISSIOH 
UHES - D^volopoent DESIGN DEVELOPMENT 

TEST PIAN 

Brief  No. 
Rojpomible  Company: 

Test Ti>le:       EETKRjaMATIOH OF EUCTRICAL CHARACTERISTICS OF HIGH TKKPKRATURI 
DIK1£CTRIC MATERIAL 

Te»t Objccrive/JustificoHon:    Thas« t«8t8 vlll provide «JLaetrleal characteristic 
data (loaa toziganta and dielectric constants) for the subject dielectric 
aateriala to aid In material and selection for the Eyna-Soar high tenperature 
antennas and tramnalssion lines. 

'   -^ 

Tesf ArUclcs/Outline:    A disc-shaped apeciinen of each of several dielectric 
materials will be tested in X-band cavity dielectromsters at temperatures 
of 500° F. to 2500° F.   Tha dielectric constant and loss tangent vill then 
be calculated from the data obtained. 

Tesf FociliMes:     ftysics Technology Laboratories, Boeing, Seattle 

Schedule: 

1961 

; 

i 1962 

j|F|M|A|M|j|jlA|s|oiNlD|j|F|M|A|M|j|j|A|s|o|N|D| 
ZZZZZZZZZZZZZZZZ ZZXZ3 

EWA(j)   No.JtsQjJ 

This Tesf Supporfs -        Final Material Selection and Developaent of Attachment 

Techniques  Date Data Req'd:     Dee. 1, 196l 

i Flow Time  (CWA  Re I.   to Compl.)    C 3       Test  Period ESSSSCT 

FORM Z-6\8l-\\ ^ i-/-6 HfJdFiJVG 1)2-^697-16 _^OL II 

I r.-.(   16 3 
 IBS SM 



-t« 

1.3.7.2 AKTENNAS AND TRANSMISSION 
LINES - Development 

DESIGN DEVELOPMENT 
TEST PLAN 

Brlaf  No.2 
Reiponsible Compony: 

Boeing  

Teit Title: AOTSKNA PATTERN MEASURBilRTS 

Tetf ObjecHv«/Jmttflcotlon; Objective of these teats Is to provide entenna 
radlatlcö contours for gXiÄ-r azlmith and elevation angles.   ThiB data vlll be 
used to verify analytical msthodo used to establish communication and tracking 
system capabilities and to establish optimum glider antenna locations. 

Tes» AfUcies/OutlinetFull size and scaled circular vaveguid aperture antennas 
vlll be mounted In a scaled modal of the Dyna-Soar glider or in flac ground 
planes as required.    TtM antenna/mockup asseirbly vlll be mounted on a support 
towtr on the Antenna Pattern Range.   The model is located in the field of a 
pattern range dlrec ional antenna vhicb transmits an amplitude modulated signal 
at the appropriate frequency.   The pattern range console controls the orienta- 
tion of the model and records relative spatial energy distribution (radiation 
patterns). 

Test FociliHes;   Boeing Antenna Pattern Ranges 

Sch edulet   [j^   5EE    TB   No. ^   PAGE    (69.1 

Mo 1961 

J|F|MlAlMij|j|AisiolNlD J 
•/■/// J /;/////'//// / ;-r-* 

1962 
F|M|A|M|J|J|A|S|O|N|D 

EWA(I)   No. U-031 (3-390) |j 

Thii Test Supports -        Completion of the Antenna and Transmission Line 

Develonaental Prototypes  Date Data Req'd:    March ^0. 1962 

Flow Time (EWA Re I. to Compl.)    C 3      Test Period WAUWWl 

FORM 2-6(«l-\-» ßt&£FJ/Va 02-5697-16  vVOL I 
PAGt \04 •F 

 ■   -     - ^ 
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1,3.7-2 ArrrsNHAS AND TRANSCCSSION 
LINES - Developnwnt 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief  No. 3 
Raiponsible Company: 

Boeing 

Test Title: ARTKKKA IMKDAIICE TESTS 

Tesf Objectivq/JmNflcotlon:  Data 1$ required to extend our present knovledge 
and the state-of-che-art on the electrical properties of high temperature 
dielectrics and satals, their ueans of actachnent and bonding, their physical 
characteristics (such as dicenslonal stability), and the effects of these items 
on antenna Impedance characteristics and subsequent design. 

Test AfHclei/Outline; Impedance will be measured on antennas constructed of 
conventional materials and antennas constructed of high temperature dielectrics 
and metals mounted to representative glider skin panels, appropriate RF signal 
generators, directional couplers and detectors, and VSVR indicators.    High 
temperature Impedance measurements will be made in a high temperature anecho'i 
chaiber.    Rroperties will be measured at prescribed frequencies over the 
temperature range specified for vailous antenna locations on the glider as 
required. 

Teif Focilltles: Boeing High Temperature Anechoic Chamber, Hiyaics Technology 
laboratory. 

Schedule: 
[T>5EE    IB   NO. a,   PAOE     16 9.1 

M/QO 1961 

TF MAMJJASlOND 
TS / /  / /. 

1962 
M 

s/s////// rvTn. 
AJMij|j|A|s|0|NiD| 

EWA(j)   No. !ii03j: (3-390) 
This Test Supports -       Completion of the Antenna and Tmnsmisslon Line Dovelop- 

 L. Date Dato Req'd:      ^ 30; 1962 mental Prototypes 

Flow Time (EWA Re I.   to Compl.)     C U      Test Period KVVAWVttM 

FORM 2-6iei-V-J gUFJEZ/SfC 
I'M 

02-5697-16   ^yCLM 
PACt    /^5 ^ 
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1.3.7.2    AVTESa/S AHD TRANSMIS8I 
Uns • Dervolopaeat I DESIGN DEVELOPMENT 

TEST PIAN 

Brief  No.      k 
Retpontibla Company! 
 B2£iSß  

Test Title: AKFUIA RF COÜPLIHG K&ASURIMEirS 

Test ObjecHve/JustiflcoKon;      teta collocted vlll nlA. la the datcrniaatlMi of 
systems comprflHITRy (aystens interfereaee).    These tests «re to provide 
KP energy eouplix^ data betveee transaittlug and reeelvlag antennas on the 
Ityna-Soar gilder. 

■h 

Test ArHcles/OutHne;      Prototyp« antennas for the CotsaunicationB, Tracldng 
end Remote Control Recovery Subsystems vlll he noimted at their proposed 
locations on a full scale glider section or equivalent ground plane section. 
Measuring equipment consists c£ adequate algnnl generators, receivers end 
cellhrated attenuators.    Coupling Ejeesairecents consist of relative Inser» 
t-ion loss Beaaurwents tiaae with end vlthout antennas In the test system. 
Coupling data vlll be ir decibels' (DB) and oeaavirements vlll be made at 
prescribed subsystec: frequencies as deeced necessary. 

Teif Facilities!        Boeing Ihyslcs Technology Laboratory 

Schedule: [r>SEE   TB   NO. 8     PAGE    \ es. \ 

1961 1962 

EWA(j)   No. jbfia (3«390) [T>- 

This Test Supports - CompletJon of the itetenna and Tranamlaslon Line 

Devolopoental Prototypes  Dofe [>0ta Req'd:    March 30, 1962 

Flow Time (EWA Rel,   ro Compl.)    C I]      Test Period Bsgcssa 

^ FORM 2-6181-»-» £JiUF/A/JZ 
Oi. JJ'Z9~62' 

MM 
02-5697-16 jVOU 

PAGI    l ^ G 
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1.3.7.2 AKTEUNAS AND TRANSMISSICW 
USES - Developnsnt 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief  No.   5 
Reiponsible Company: 

Boeing 

Test Title:   RT AHTENNA SYSTEM BREAOOWH STUDY 

Te»f ObjecHve/JusflflciMon: Hat« collected will aild in the determination of 
Mitww d^ajgn pj-rairafaara.    The teets are to proTlde RP breakdown infonuation 
on the transmitting antennas and tranemission lines for the Dyna-Soar glider. 

0^ 
^' 

cü ^ 

lei* ArHcies/Outline; Prototype antennas and transmission lines will be mounted 
In a plastic evacuation chanber. RP breakdown data will be taken at prescribed 
subsystem frequencies, power levels, and altitudes. 

Test Facilities: Boeing Thysical Technology Laboratory 

Schedule: 
[7> SEE    TB   NO.   Q>)    PAGE      l&3.\ 

IQ/bo 1961 
rj|F|M| A|M|J |J|A|S |O| N| D 

196? 

A.'. I J I J I A I S I O I N I D I J   F M 
As.s ^ ; s ssss^sssss 

WA(»)   No>-031 (3-390) 
This Test Supports -     Completion of the Antenna and Transmission Line Dsvelopnental 

Prototypes  Dote Data Req'd:    March 30, 1962 

Flow Time (EWA Rel.  to Compl.)    C ri      Test Period Bsnssa 

FORM 2-6««IM-» &&JE-ISVG M> ^2-5697-16  NVOL I 
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1.3.7.2 AIITESBAS AlID TRANSMISSION 
LINES - Oavtlopnent 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief No. 6 
Raipomiblo Compony: 

Boeing 

Test Title: TSUHIATÜRE - VIBRATION AND ACOUSTIC NOISE TSSTH 

Test Objective/Justlfkotlon; The— teeta of developed antennae and tranamLislon 
lines and/or parts thex'eof will provide Information concerning fabrication tech- 
niques for, and diasnsional stability of final materials for the Ityna-Soar 
antennas and transmission lines. 

Test ArHcles/Outlino;  Antennas, transmission lines and/or parts thereof con- 
structed from possibly suitable high teiaperature materials will be mounted in 
appropriate Jigs (to be determined) and subjected to preliminary vibration, 
temperature and acoustic noise envelopes.   Vibration, temperature and acoustic 
noise envelopes are to be determined. 

Test Facilities; Boeing Vibration and Acoustic Laboratories 

Schedule: 
[j>5EE   TB   NO. 8.    PACE    1^9. 1 

w 1961 
J |F|M(A|M |J |J I A|S |oj N| D 

1 j   /  /  /  /  ;   /   ZZZ zrz 
M 

EWA(»)   No.^-031 (3-390) 

This Test Supports - 

Rrototynes 

1962 
M|j|j|A|si0|N|D| 

Completion of the Antenna and Transmission Line Develornental 
1^37: 

Flow Time (EWA Rel. to Compl.)    C 

Dote Data Req'd: 

3      Test Period        lAWWVAUl 

30, 1962 

mJJEIA/iZ 
110 

TAC-l 

02-5697-16  ^OL II 

/68 
-   r-.,....,,,.—.i^,,.,... .   .-..,..-■—laM iim^ilii in  riiiiiüii 
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1.3.7.2 AHTETDIAS AND TRAKaCSSIOH 
LINES - Developoent 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief No. 7 
Responsibl« Company! 

Boeing 

Tctf TUle:    TRAKaaSSIOR LINES IMPEDAIICE AND INSERTIOir IJ0S3 MEASUREMETTS 

Tg»f ObjecHva/Juitifkotlon;  Dc-a ia req.uireA to aid in establishing the design 
for adequately transferring tiF energy between the glider antennas and transmit- 
ter« and/or receivers,   l'o accomplißh this it is necessary to extend the state- 
of-the-art on design of high temperature transmission lines.   Tests will be 
cade to detemine the electrical and physical properties of high temperature 
dielectrics and iaetals.    These tests will provide impedance data (reflection 
factors) and attenuation characteristics of transmission lines in the Dyna-Soar 
temperature environment. 

o€V^ 
Tesf Articles/Outline: Transmission line impedance will be measured with approp- 
rlate KK slcrtai ßöhsrators, directional couplers, VSWR indicators and loads. 
Waveguides will be mounted In a high temperature anechoic chamber and the imped- 
ance properties meaaured at prescribed frequencies over the temperature range 
specified for the transmission line locations on the glider as deemed necessary. 

Test Facilities: Riysics Technology Laboratory, High Temperature Anechoic Chanber. 

Schedule: [T> SEE   Tß   MO.  Ö;    PA<3E    l&B. I 

ie//.'J 

1 
1961 1962 

j|F|MlA|M|j|jiAlsioiNlDijJF|M|AlM|j|j|A|slo|NiD| 

'EWA(j)   NO. ^-031 (3-390) [p> 
Thii Test Supports -      Completion of Antenna and Tranemission Line Developmental 

Prototypes  DQfe Dafa Req.d: March 30, 1962 

_ 
Flow Time (EWA Re I.  to Compl.)    C HJ      Test Period cssssssa 

^S^ FORM 2-6JeMM &0J?fAS£2 D2-5697-16  \VOL I 
PAC-t 

11 ij'iimiitMMMiig 

T 
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1 •3.7.2   Antennas and Tranamlssloc 
Lines - Developmeut DESIGN DEVELOPMENT 

TEST PUN 

Brief  No.        8 
Responsible Company: 

Boeing 

Test Title;        Remote Control Becovexy Antenna System Blectrloal Tests 

Test Objective/Justification; 

A reeent requirement (November 1961) for a Hemote Control Hecoveiy 
antenna system has necessitated an extension of some development 
tests to support the design of such an antenna system.    The required 
tests are described in the preceding test briefs, numbers 2, 4, 3» 
•nd 7j   3   ^t/    6». 

Test ArHcles/Outllne! 

Bifer to test briefs 2, 4,  5» and 7;   5   ^^^      ** 

Test Facilities; 

Refer to test briefs 2, 4, 5, and 7j   3   4nd     & 

Schedule: 

1961 
M 

1962 
AJM|j|j|A|s|o|N|Di IJIFIMIAIMIJIJIAJSIOJNID 

J      gzzznzzza u 
EWA(s)   No.   4-031 (3-390) 
This Test Supports - Design Release of the Remote Control Recovery Antenna System 

  Dote Data Req'd: 13,  1962 

Flow Time (EWA Re I.  to Compl.)    C 3      Test Period Bssssn 

FORM 2-CI6l-\-\ zr/zey/vz? Ü2-5697-I6  vVOLI! 
^oi \{^pj. i "F 
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1,3,7.2    Antenna k Tranamlsslon 
Lines—Dave lopment 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No. 
Responsible Company: 

Boeing  

Test TIMe:    Q&B Leakage Testa Across Wareguide Flanges 
(C-bantl & X-band waveguide systems) 

Test Objccfive/Juitificotion:     fj^ objective of these tests is to determine 
the gas leakage rate across the waveguide flanges. 

The present waveguide system may not have the power handling capability 
required for the C-Band tracking system.    Pressurization of the waveguide 
ie one means of improving its power handling capabilities.    Prior to 
pressurizing the system»  leakage rates need to be determined in order that 
a gaa supply system can be aeleoted.    The above also applies to the X-Band 
electronic landing system. 

Test AfHcles/Outline: 

Test articles include 1 

5      - 7 inch long waveguide sections with flanges 
2      - blank waveguide flanges 
32    - screws and washers. 

The above articles will be assembled into a single unit and pressurized 
(5 psifif) a* room temperature. The loss of gas will be monitored over a 
period of time«    The above test will be repeated in a 1200 F environment. 

Test  Facilities: 

Boeing Environmental Labs. - 2o01 Bldg. Seattle 

Special equipment required1    Strip chart recorders, instrumentation (^ 
ohrpmel - alumel control thermocouples), etc, 

ScnecTule: 

1961 

!J|MM|A|M1J |J1A|S |ol 
I 1962 

NTD|JJ F   M 
WZZZZZZL 

M J   A   S   O   N   D 

EWA($)   No. 3-390  

This Test Supports - Final Detail & Assy. Dwg. for Vaveguide Systems 

 Dote Data Req'd:   (oZ, 

Flow Time (EWA Re I.  to Compl.)    C J      Test Period 

FORM 2-6»«M-\ Cll7JEf/V/J \ [^-:697-16 _^_OL I 

|rA..t|69-2     "^ 
—■ .,   ■..   ...-   ■-•-;- 
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1.3.7.2 Antennas, Viindows & 
Feedlinos 

DESIGN DEVELOPMENT 
TEST PUN 

Drlaf   No.     Ik 
RoipOmlbio Compcnyt 

Boeinc; 

Te»t Tltlo! CTS/AGiyAntenna Subsystem Compatibility Test Program 

Te»t Ob}QcMva/JusMflcotton; The CTS equipment, AGE, and associated antennas 
and uaveguid-sG will be integrated for the first time during this tost. Work 
to be accomplished is in partial fulfillment of the Statement of Work, 
Paragraph B(l)l. 

Test ArMclos/Outltnat one of the major reasons for the pre-SIL compatibility 

tests is to tie the airborne CTS and AGE elements together for the first time, 
and to establish that these elements are compatible. The following equipment 
will be used in the test: 

1 Set, CTS Airborne Equipment 
1 Set, Maintenance Ground Equipment (KGE) 
1 Set, Ground Checkout Equipment (GCOE) 
1 Set, CTS Surface Elements as required. 
1 Set, Antennas and Transmission Lines as 
1 Set, Antenna Test Covers 
2 Transmitter Equipment Racks 
2 Receiver Equipment Racks 
1 Test Control and Monitoring Panel 
Miscellaneous Interconnection Cables 

available. 

Teat Facilittes; 

1. Communications Lab», 2.01 Building 

2. RFI shielded enclosure 

Schedule: 

IJ I F I M I A | M 1 J IJ IA I S JO I N j DiTTM M | A | M | jf jfXl S | O | N | D | 

£WA(0   No.   3-563 

This Tesf Supporfs -        Demonstration of E^-ly Cor.natibility of CTS Svst^m. 

.  Dofe Dafa Roq'd:   1 Jnmmrv IQS'f ; 

V^   Flow Time (EWA Re I.  to Compl.)    C 3     Tesf Perfod        ESSSSB 

;     ^-. 
F0RM'2-GICI"4-» JBCfJS'I/VJSf 

no D2-5697-16  vVOL II 
TAGE    \C5,J ^ 
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lA.1.1    ÜJHBORHB DATA COLL'JCrTIOB- 
TRAUSDUCKQ - »o»e Cap iMtrumea- 
tgttoa  

DESIGN DEVELOPMENT 
TEST PLAN 

Drlaf  No. 
R«ipontibio Ccrpany: 

Chaac« Vou,'>it 

Tei'/ Title:       CHABCX VOÜGHT DSVÄLOPÄD KCQK CAP HBTnUMDrTATIOl - 
 SLE:iS.TS AIiD J-JVn-^iLVLS CüiTATIBILinf TESTS 

Test Objectiva/Justiflcotion-     Te«t« will )90 perforaed OB the BÄtoriaU telag 
considered for the I^^ia^äoar nose cap inatrumontatioa ayaten with the foilow- 
lag test ©"bjectlves:    (1) daterrr.lun tae llaesrity, repeatibillty, hyatereals, 
noise level, Impedance, end tiae coantent of tiieraocouple pairs capaioie of 
providing a usable electrical output of ^00°?.  (2)   Deteraine the cLeiaical 
compatibility, liquid tc=peraxure, thermal ßlaock capability and tirÄ-te^peratare 
capability of ti-ermocouple electrical iaaulatora and aaeathins materials} 
(3)   Determiae tiie effects of hign temperature on the resistivity and formst 

■bllity of theriLOcouple electrical insulators;  (4) Determine the porosity re- 
quirements, oxidation resistance, taercal snocls capability, and theroal 
conductivity effects of thermocouple saeax-aiag; (5) Deternine the therrwcouple 
Junctioxfc-protecting sheath interface; and (6) Determine the high temperature 
chemical compatibility betveea the pressure tubing and nose cap materials. 

Test Articles/Outline;     Test specimens   will be heated to ^3000r. with oxy- 
acetylene torches, propane torcnes, ra-u jets or radinnt leaps.    Tae heat 
source, heating rates and tisse-temperature history will vary depending upon 
the data desired during any particular test.   Conventional electrical Koasuring 
«qjxipaent, optical pyrometers, two-color pyrometers, X-Y plotters and metal- 
lographic equipment will be used to obtain the desired data. 

■■■*mf 

DELETED    PER   ENGRG   CHANGE    MEMO 
VO~Z~003Z   DATED    FEB   13,   \3SE 

-»c^' 

Test Facilities: General Electric (£vandale, Ohio) 
Chance Yought (Dallas, Toxas) 

Schedule:  Final Rsport 5-7-62 

1961 
TTTT M 

I 1962 
M   J   J   AJS |0    N|D|J   F   M   A 

,J-r. 
M J ^0|N 

EWA($)   No.   Covered by Contract 

This Test Supports - Coriponent Testing (lA.1.1 Test Brief B3) 

D 

Subcontract Pariod 
Flow Time fr^^^^.-to-cwrptv)    C 

Date Data Req'd:       ^7-^2 

3      Test Period 

FORM 2-tJ«l-\-\ 
fl-JS-ZJ-C* iCr/AEV/V/? 

MO ü2-56?7-;6  vVOL 
-r rACt    |70 
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lA.i.i  Anconn DATA couscTion 
TRAHSDUCÜIÖ - los« Cap Instruaen- 
t.atlna  

DESIGN DEVELOPMENT 
TEST PLAN 

Drlof  No. 
ttaiponjibla  Company; 

Test Title:     CHAHCJ VOUGHT EKVSLOPSD R0S2 CAP ISSTRUMSSTATIOI - COKPCaEOT TE3TS 

Test Objective/Justification;       Tha o¥Joctlv»« of theM f»ta w^-11 laduda the 
follovlng: 

1.    Determine tha structural Integrity of the nose cap preseur« port and 
tubing lxL8tallax,lon. 

t.    Deteroiaa the Btructural integrity of tha nose cap tharaocoupl« installa- 
tion. 

3.    Dateroiae the tranafer functions of the pressure port and theroocoupla 
installations. 

Developed test data is required to verify analytical studies and conclusions. 

Test AfHcles/Outline:       The configuration of the test speoiaents will "be 
as shovn in Chance Vought docurcent AST/KIR-lStel.   Test specimena will be 
tested to k^00o¥ in a ran jet, propane torch or arc Jet facility,    Ti-e haat 
sources will he prograamed to provide heating rates and tlao-tenperatur« 
histories vhlch appraxUate the Dyna-Soar nose cap re-entsv coiidltions. 

'"*'**,—< '^^t^' %^- ^^■^•»•V^r«1-?^., '%^'""~'"'VV' 

DELETED   PER   ENGRG    CHANGE   MbM6> 
Ö0-Z-O03Z    DATED    FEB   I3;   13^2. 

Test Focilities;     -jhe ran Jet, propane torch and arc Jet test facilitieF at 
the Chance Vought Corporation, Dallas, Tcutas, will bo used for these oates. 

Schedule;       Final Report 6-1-62 

1961 176? _ 

Tj I F | M [ A | M | J | J | A | S j O 1 N | pfj | F ) M | A | M | J j J j A | S | O | N | p" 
1 FK\\V.7N \V. .\   J     1   
EWA($)   No.  Covered by Contract 

Thk Test Supports -       Full Scale Verification gegUng (l.^.l.l Test Brief fal) 

  Dote Dote Req'd:     t>-X~6Z ^ 

flubcontract psrlod 
Flow Time  (!»-^A-^>s*i^-Aa-w<w*iv*—) U      Test  Period Esssnn 

rORM 2-6161 ̂ {^  Z'Z-Q'Z £3t£yjB//VG Ü2-5697-16  \VOL ii 
TAr-i    |7/ -F 
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lA.1.1    AIFBOROT DATA COLLSCTIO- 
TRABSSUCKI8 - los« Cap lAstruma*- 
tation 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No. '± 
Raipontibla Company: 

Caaaca You^ht 

Te»t Title;     CIIAICI V0ÜCI1T DSVIL0I'2D KOSl CAP rHSTRUMSKlTIOI - 
FULL SCAL2 KOSZ CAP VKRIFICATICÄ TESTS 

Test Objective/JustiflcoHon:     Tha objact of tteae teats Is to rarify that 
tha Chance Vought doveloped nose cap lastrunentatloa concept, when installed, 
vlll meet all the require^eats necessary to provide accurate nose cap surface 
tenperature and aerodynaaie pressura data Inputs to tha Dyna-Soar Data 
Acquisition Systea. 

final verification of the nose cap Instruaentatlon design can be assured 
only through test data obtained vlth a prototype iastrunantatlon syst^en 
installed in a full scale nose cap. 

Test Articles/Outline:     The configuration of the test articles and tbo test 
outliaa vlli te ropplled ftt * later date. 

DELETED   PER    ENGRG    CHANGE    MEMO 
B0-2-003Z   DATED  FEB  13; 1902. 

Test Facilities;       Chsnoe Vought Tost Facilities, Dallas, tOvaa 

Schedule:       Final »sport 11-1-62 

1961 
|j|F|M|A|M|j|jiA|slO N 
c 

1962 
F   M M J J   A|S 

^ ^ k^ü 
ToTT J—i— D 

EWA(j)   No.   Covered by Contract 

This Test Supports -        Final Drevltg Edoases for Instruraented Kose Cap 

  Dote Data Req'd:    ly?.^* 

L 
Suhcontract Psrlod 

Flow Time (fcW^r-wtfr.—ttrt.TJTfrpr.-')   C 3     Test Period        BgSSgg 

r?~       FORM 2.6l8l-\-|/:-'r   "^'"^^ £taJFIA/G "n D2-5697-16  \VCL 
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l.U.l.l AIRBORNE DATA COLLECTION - 
TRANSDUCERS - Miscellaneous 

DESIGN DEVELOPMENT 
TEST  PLAN 

Brief   No. 34 
Responsible  Company; 

Advanced Technology Lib. 

Tes» TiMe:   SURFACE TEMPERATURE TRANSDUCER SYSTEM - LEAD WIRE DETELOHIEHT 

Test Objocfivp/Justificofion:   The object of these tests would be to evaluate the 
Performance of the -particular type of lead wire selected to be used with the 
3000° F.  surface temperature transducer system. 

Since aribome temperature measurements of this magnitude under I^na-Soar ire-entry 
conditions la currently beyond the state-of-the-art, extreme care and consider- 
able developmental effort must be used In the selection of thermocouple mat^rial^ 
for this application.    Lead wire problems vlll arise which are not consnon to 
those of the more conventional materials usod for measurement of lower tempera- 
tures.    The feasibility of the proposed conll«^ration thus has to be demonstrated. 

COMPLETED 

Test Articles/Outline:  Test samples will consist of various lengths (5 to 20 feet 
of-€hermocouple transducer cable. 

The transducer cable will be .subjected to the anticipated Dym-Soar thermal en- 
vironment.    The effects on the Insulation resistance, change txi flexibility 
(aging effects)  of the wire, change in thermoelectric signal <'utput frcm the 
sensor, etc. will be determined. 

Test Facilities: Test» will be parfomed at Advanced Technoogy Laboratories, Inc. 
facilities at Mountain View, California 

Schedule: 

1961 

|J|H|M|A|M |J |J IAIS lo| N| D|J 
I 1962 

M|A|M|J1J|A|S10|N|D 

EWA($)   No. 3-079/3-259 (Subcontract) 

This Test Supports -       Development of Competlalft Lead Wire for Sensor System 

I Flow Time   (EWA Re I.   to Compl.)     C 

Date  Data Req'd:     10~l>6l 

3      Test  Period EggSSSa 

SV As / "V ~ 
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1.^.1.1 ABBOFHT? DATA COTlTXJTICr - 
TRA>5DLTC&5 - Klsceller.eous DESIGN DEVELOPMENT 

TEST PLAN 

Brfof   No.    ?5 
Respomible Company: 
Advanced Technology Lhb. 

Test Title:   SUHFACE TR«TF3lATURE TRANSDUCER SYSTEM - SENSC3R MATPPJAIS A1ID 
FABRICATION TESTS 

Test Objective/JmtificoHon:   The objectives of these tests art. to detertnlne the 
BiateriäTs aivTcöäTTfuräfföns of the sensor head. 

Use of an airborne sensor to measure temperatures of the magnitudes expected In 
the Dyne-Soar e^.vl^o^men*■, Is beyond th© current state-of-the-art and therefore 
requires considerable develoTraer.tal effort to produce a workable system.    Tests 
are necessary to prove the workability of the concept. 

COMPLETED 

Test Articles/Out line:     Test samples will be small ceramic infnolated thenno- 
couples, cylindrical in shape,  and designed for Installation in hollow rivets. 
The test specimens will be subjected to temperatures of un to 3000° F, in oxi- 
dizing environments through use of flame or arc plasma facilities» 

Test Focilities: Test facilities will be located in the Advanced Technology Lab- 
oratorics. Inc. at Mountain View, California 

Schedule: 

1961 I 1962 
|j|F|M|AiMlj|jlAis|olNlDijlF|M|A|M|j|jiA|s|o|N!D| 

csazzzzzi 7 
EWA($)   No.3>01 

This Test Supports - 

•2^9 (Subcontract) 
Traasüucor System Desig* Verifieatica Test« (ZB#8) 

Flow Time (EWA Rel.   to Compl.)    C 

Dote Data Req'd: -    . 

3      Test Period        ESSSSgq 

.7-1-61 

f- 
FORM ?.-6l«l-\-l JSr£7/F//V/? 02-5697-16   vVOL 
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1.4.1.1 AI?.?CT?VE DAT'. CrT.l^vrT,T^ - 
T"A':SD7CFRS - I-'iacellanerm?! 
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DESIGN DEVELOPMENT 
TEST PiAN 

Rriof   No. S6 
Rnipon^ible  Company: 
Adrrane^id Tochnolopy Lbb. 

Test Tifle:   SURFACE Ta-TERATTRE TRANSDUCER SYSTEM - ENVIROIMEST.^L HUMIDITY TESTS 

Test Ob jec> ive/ Just if icoHon: Th« ob^ectlvfi of this test will be to deternine the 
most Oaslblo ^eth3cf_fr^~pröt«ctlnr the thertnooouple syuteBi from the deleterioua 
effects of a hlfh humidity enviroreient. 

Thennocoupl* InstplTatlora of th* tyrte proposed are farticulnrly fmsceptlble to 
dtpradatlon rerxltjrf from moisture absorption« For the system to function pro- 
perly, it must be protected or eenled against moisture. 

COMPLETED 

Test Articles/ jufline:   Tost articles vill consist of the sensor and its associa- 
ted lead wires or cable. 

The transducer system ',.111 be subjected to an environment of up to 100 percent 
relative humidity.    Its oreratlonal performance will be checked durinp and after 
exposure to this environment. 

Test Focilities:  Advanced Technology laboratorios. Inc., Mountain View, California 

Schedule: 

1961 I 
iJlKlMlAlMtjljJAlslolNlDJT 

I     \njiiin — 

l?<V 
F   M|A|M|JiJ|A|S|0|N|D 

3 
EWA(J)   No.  3-079/3"259 (Subcontract) 

This Test Supports  - 
Tranaducer Syateji. Des.iai Verification .Teetf (3^8) 

Date Data Req'd:   7-1^3L 

Flow Time  (EWA  Rel.   to Compl.)    C U      Tost  Period E5SSSSSCT 

FORM 2-618M-» ■- '3 ~C Z - C- Z       ^JZ^^r 1 ^2-5697'16   v\'OL li 

i"-(   //: 



n ^^w.W[m'f*'mr<i—<  >' ii. m^pp-mi.^i^.. 

l.'i.l.l  /IP.^C^.MH DATA COLLKniCM - 
TRANSDUCERS - I'iacellaneous DESIGN DEVELOPMENT 

TEST PLAN 

Brief   No.  S7 
Rospowible  Company; 
Mvcticed Tec;lnJlogJ', Lib. 

Test Title:   SURFACE TEMFERATUKE TRAI^DUCER SYSTH-! - THERMOCOUPLE RiTERSICS 
JUNCTIOM CCMPElßATOR TESTS 

Test Objective/Just if icotion; The ob5«ctlTe of this test is to determine the feas- 
ibility or the reference Junction compensating equipment. 

The teiroerature of the thermocouple reference .junction located in the erjuitjnent 
compartment of the Dvn^-Soar vehVcle will vary in an uncontrolled manner and thi^ 
would introduce errors Ir.to surface tenfoeratui'e measureaient. Therefore, a method 
Diuat be devised and tested which will compensate for this variation and elini'inat^ 
such errors and thus increase ttie accuracy of tno flight data, 

COMPLETED 
7-/5--t| 

Test Articles/Outline;   The article to be tested is a reference function compensator 
unit. 

The article will be subjected to the varyinp extrates of the vehicle equipment 
compartment and its nerformance will be monitored and adjusted to meet the 
design objective. 

Test Facilities:   Advanced Technology Laboratories, Inc., Kountain View, California 

Schedule: 

1961 1962 
|j|F|M|A|MlJlJlA|sio|N|DJj|F|M|A|Mljlj|A|slo|N|D 

L   czazzzzc 
EWA(s)   No.3-079/3-259 (ß-Jbcontract) . ,nX J    LZ^   ^    v TraÄadacw'syBt«» Jteilfi» Vertf icntio«. Test« .{T8)8) 
This Test Supports - __- ; ~  

  Dote Data Req'd:      8'.aL-6l- 

3       Test  Period EKHSCS Flow Time (EWA Re I.  to Compl.)    C 

^      FORM 2-6t«l-\-» 
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TRANSDUCERS - Mi8c«Uaneou8 DESIGN DEVELOPMENT 
TEST PLAN 

Prlef   No.     s8 
Responsible Company; 
Advanced T^chnolonr Lib. 

Test Tifle:   SURFACE "ra-TERATUHS TRANSDUCER SYSTIM - SENSOR ATTACHMENT TESTS 

Test Objective/Justification:    The objective cf this tost is to determine the feaV-A- 
Ibllity of the wathod of attaching the sensor to the vehicle skin. i 

The attachment of this particular sensor oresents a unique Insuallatlon prohlam 
and its nerfcrasTice under Dyna-Soar «nvironmaital conditions cannot be accurat- 
ely predicted.    Actual tests are thus necessary to prove the concept« 

CP ^ 
^ 

<? 
V 

o\ 

A'OTF.     J'Sf 

Test Articles/Outline: A test STDeoimai vlll consist of a model of the sensor 
attached to a samole of the vehicle skin,    (A sample of vehicle skin was supplied 
by Boeinjr.) 

Speclinens will be subjected to various conditions of shock, vibration and accel- 
eration as well as thermal shock to give assurance that the design will meet tne 
requirements of anticipated flight' condit-nns. 

Test Focilities: Advanced Technology Laboratories, Inc., Mountain View, California 

Schedule: 

1961 1962 

|j|F|M|AlM|j|j|A|siolNiDij|F|M|A|M|j|j|A|s|o|N|D| 
r. xzzznzzzzzzznL 

EWA(s)   No.3-079/3'259 (Sobcoatract) 

This Test Supports - .  ,       ' _. . 
Delivery of Prototype Sensore to Boeing, 

Flow Time (EWA Rel.  to Compl.)    C 

Dote Data Req'd:   

3      Test  Period ES5S5SS3 

.^ij^-^z 
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lA.1.1    AIRBOIOT DATA COLLBCTIOI- 
TRAHSDUCSBS - l.li«c«ilaa»oua 

•U 

DESIGN DEVELOPMENT 
TEST PLAN 

3rlöf No. 
Ratpomibie Company: 
Advanced Tech. Lab. 

Test Title:   8URFACI TIMBRATURI TRAKSDUCZR 8TSTEM - RMBSIGI TSSTS 

Te»t Objective/Jmtificotlon;  Th» resxilt» of Vom t«3ti described on test 
brief Bttober So nare -xade It necessery for Boeing to redirect the develop- 
ment efforts of toe ÄTL subcoatrcctor. Teats have saowa that the therco- 
eouple vire used In the development effort to date, embrittles rmdar rtroeated 
tenperstxire cycling. The redesign effort Involves testing and evaluating 
thenaocouple matcrlds sucn as the alloys of tungsten rhenium and combina- 
tions of platinas and raodlun, and substituting the most promising such 
materials combination into the current design configuration. 

Test Articles/Outline:  The type of test activity to be conducted daring 
this redesign effort parallela that described in test briefs Sk thru So. 
The modified transducers installed in typical tolybdenuo heat shield 
panels will be subjected to Design Verification tests similar to those 
encountered during a qualification test program (i.e., Hot and Cold vibra- 
ti  tests, static acceleration, lou tenp. envlronaent, humidity, and 
thermal shock). ATL's developuental subcontract will terminate with 
delivery of prototype transducers, system design. Installation inatructiona, 
«ad tooling daring April 1962 (Ref. Boeing specification document D2-Ö015). 

BOBS See also, TB //«s 5 k 6, pagss 182 & 183. 

Test Facilities: 

Schedule: 

1961 

N DJ 
1962 

M|A|M| j|j|A|s|c|NiD |J|F|M|A|M|J ij|A|s|o 

EWA($)   No.  (sahcao^regti funded via JWA 3-259) 
This Test Supports -        Dollvery of 3000°? Prototype Tempe^atufe Tranoduear Systems 

  Dote Data Req'd: _April l>J.%>2 

Flow Time (EWA Rel. to Compl.)    C 3      Test Period BSSSSD 

FORM i'6\t\-\-\ ß&jetJVG 
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TRA3ISDUCKJR3 - Boss Cap IsatruaeR* 
tatloa 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief No.  1 

Raipomibio Ccmpony; 

Te»t Title;   BOBIBG D5VXL0PB) BOSI CAP IISTRUKSarrATIOI - 
   BI2I2HTS MD >!ATKRIALS C0I-T4TIBILITY T33T3 

Test Objective/JuifificoHon: Th« objectives of these tart« are to datennii» 
the ehenical aad electrical conpetlbillty of the saterlal« Ijoxng coMidered 
for the conatraction of «n Instru^iented nose cap. 

Inaufflclent toawlodge or data Is available la the field of materials OOK- 
patlblllty at the high temperatures expected on the oose cap durlag a 
Hyna-Soar re-entry. 

Test Arflcies/Qutlinfl!  Test speclaeas vlll prlnarlly consist of small (approrL- 
eately 3 in. dia. x 1/2 In. thick) nolded alrconia blocJcs In which are 
eatedded saznples of the nuiterlals under consideration for the development 
of • ther»ocouple capable of ■eaauring tenpeaatures to ^300°? imder Dyna- 
Soar re-entry conditions. 

Tfeese speclaens will be heated la' on ERC vacuun oven to ^300°?. after which 
netalloäraphic and/or X-roy analysis will bo performed to deterolae chemical 
coupatlhlllty. Resistivity tests at teriporaturea to hlOO0?.  will olso be 
nade. Thentocouples, fabricated froc caterlala exulbltias cocpatiblo chemical 
characteristics, will then be installed in airconia specißena and tested to 
^30C0F. to detonaine the seasivltlty, repeatlblllty and hysteresis character- 
istics of the themocouple. 

Test FaciHties;  Boeing Lutruneatatlon Development Laboratories, Ho 
additional facilities or equlpnent will be required. 

Schedule: 

1961 

|J|F|MlAiM |J |J |A|S [Öl Nl D F IM 

196? 

M|J| J1A|S1O|N|D| 

EWA(»)   No.    3-1^9 

This Test Supports - CornjoBfcnt Teatlng (lA.1.1 Test Brief g)  

  Dote Data Req'd: 4-1 -62 

I Flow Time (EWA Rel. to CompL)    C J      Test Period KVA\V\VA\3 

FORM 2-6»«l-\-« 
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l.Jv.l.l    AIIDORia DATA COLLSCTIOBH 
TKASSDUCZBS - Boa« Cap Instrunea- 
tatloa   

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No. 
Rasponsible Company: 
 Boeing      

Tott Title;       BOIDia DSVSL0P5D ROSS CAP rHSTRUMOfTATIOI - COMPOHEW TBSTS 

Tait ObjeOive/Justification: fba object of theso tent« Is to dotendae th« 
>«havior of the nose cap surface tenperature seasora and pressure ports when 
subjected to Dyna^boar re-entry temperature profllea. 

These tests are necessary to verify analytical studies. 

Test Articles/Out 11 p.e«!       Tnree-inch airconla teat specimens with theroocouples 
»ad pressure ports vill be Instrumented and tested in the oxy-acetyleae 
torch facility and the PlaanWet facility to obtain prellainary data.    The 
bast sources vill be programned to provide heating rates and tiiae-toaperature 
histories which «ppraxirate the Dyna-Soar nose cap re-entry conditions.. 
Instruaented eight-inch test specioeaB will be tested in the saas facilities 
to obtain data which cannot be obtained on the leas expensive cylindrical 
test speeloens because of variables associated with the spberlcal contour 
of the nose cap. 

Test Focilities! Boeing tay-Aeetyleno Torch Facility and the Boeing 1HI 
PlasiBa-Jet Facility. 

Schedule;     Scelininary Design Report 11-16-61 
Test Coiaplete 0-1 -62 

1961 

|J|F|M|A|M|J|J|A1S|O 
I  

N   D rs M 
1962 
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EWA(»)   No.     3«l69 

This Test Supports -       Toll Scale Veriflestion Testing (lA.1.1 Test Brief 3) 

  Dote Doto Req'd;   6   -1 -t2 

Flow Time (EWA Rel.  to Compl.)    CZ 3      Test Period ESSSSSO 
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lA.1,1    AIRDOiq!! DATA COLUJCTIOB- 
TRA2S3DUCSR3 - Xoso Qap Instruaea- 
tation   

DESIGN DEVELOPMENT 
TEST PLAN 

Mef   No.      3 
Retpomiblo Componyt 

Boeing 

Test Title;    BOBHIO DSVUJOFKD »OSS CAP mSTRUMEHATIOB - TÜLL SCALB 
IOSI CAP VXHIPICATIO» TiSIS 

Test Obicctive/Justifkotlon;     The large Buaber of variables associated vlth 
firijürSB^g müi cay yaeeladcs the extrapolation of component test data 
to verify the design of the nose cap instrunentation systea.    Final verifi- 
cation that accuraxe nose cap surface temperature and aerodynaaic pressure 
data Inputs vill be supplied to the I^ma-Scar Data Acquisition Systea can 
te assured only through test data obtained vith a prototype Instrunentation 
systea installed in a full scale nose cap. 

Test Articles/Outline;     An Instrumented full scale nose cap containing a 
prototype of the surface teaperature and aarodynsaic pressure sensing 
•ysten vill be tested in a rocisot test facility vhich has been prograsMed 
and calibrated to provide heating rates end tlne-teaperature histories 
approxiaating those of a Dyna-Soer re-entry. 

10TB:    Test cendltions will be within the capabilities of hardware developed 
for KVA 5-697 and 5-610.    If the teat prograa proceeds on a tiaely basis, 
the test fixtures and nose cap developed under the above SWA's »ay be 
utilised. 

lest FociHtles:       Boeing Rocket Test raoility 

Schedule: Test Cosrplete 
Final Rsport 7 1 -e2 

1961 1962 
iJ|F|M|AiM|j|j|A|s|o|N|Dij|F|M|A|M|j|j|A|s|o|N|D| 

EWA{j)   No.   3-169 

This Test Supports - Final Drawing Roloaaed for Instruaented Hose Cap 

.  Dote Data Req'd:        . l-\-&z 

F'low Time (EWA Re I. to Compl.)    C 3      Test Period L\\\UW\M 

^.- J 
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i.«*.t.i AUBCTP.:^ DATA coixiCTiCN - 
TRAÜ3DUCEIÖ _ Hiscellanecwa DESIGN DEVELOPMENT 

TEST PLAN 

Brief   No.    ^ 1 
Rospomibl«» Company: 

Boeing 

Tesf Title:  HIGH TPMPSWUHE TIIE^:OCOUPIE WIRE TF^TS 

Tesf Objective/Jusfification:   The object of these trnts la to evaluate th? porfor- 
Biance of various tyr^a olT'themoßourjle Icnr^ wire or caW.e when subjected to the 
high tonper^turs (2000° Fo) <»nvircnme"t similar to that'expected during r>ma- 
Soar re-entry conditions. 

r 
Knowledge and data presently available on hi^h temperature thermocouple wire is 
insufficient to deternine or predict their behavior in the Djma-Soar re-entry 
environment • 

GO ^ 

^cP 

Test Articles/Outline: Test specimens oonslstint? of various lenrths (5 to 20 feet) 
of sheathed"tJieraocounle cable will be heated in an oven to ter.paraturss of up 
to 2000° F.    Maasuremants of Insulation resistance vnriation, extraneous si •nil 
(open circuit) output,  sipnal errors due to common mode volta;res,  and sensor 
outrrat voltages will be made.    15xatnlnatlon and analyses of the material«! will be 
uade at the conclusion of the heat tests to determine degradation effects, if 
«ny, on the materials. ' 

Test Fociiities:   Boeing Instrument Dovolopnient Laboratories vand Structures 
LaboratorXes. 

Schedule: 

J 
1961 

J   F M M 
I 1962 

j|j|A|sio|NlD|j|F|M|A|M|j|j|A|s|o|N|D| 

EWA($)   No. 3-079 (3-259) 

This Test Supports - -BcIcjaaa-Xor,Tflnt,rjniont.flfi pil 1 ripr^Structurtt- 

_ Dato Data Req'd: ,  

Flow Time (EWA Rel.  to Compl.)    C H      Test   Period 
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lA.l.l   AIITOORHI DATA COLUSCTIOI- 
TBAISOUCZRS - MiHcellaaaoua 

DESIGN DEVELOPMENT 
TEST PLAN 

Orlef   No. 
Rasponsibia Company; 

Boeing 

Test Tlfle:       TKafTOATUHl SS330R USTALLATIOa COUATIBILm TESTS - KEBOWL 
       TO TH1 SBVIROll-JBm'ALLJf COUTRtftlKD COMPARTMUrTS 

Tat» Objectivw/Juslificotlon; Thi» tett 1» aecessary to deter»lJ>e that the 
T^T^T* 4^«1Ut.ir«i JLC j'^aMlhly and that tha laatallatlon of this laasor 
vill not adversely affect the structural .Integrity of the vehicle. 

Te$» Articles/Outline!   ^at apeciaens.  coasisting of sensors (or physical 
replicas thereof) counted In saople structural skin panels vill be subjected 
to tha vib»atlon and theraal conditions specified for the tyna-Soar enviroa- 
nent.    At the conclusion of the tests the speoioeas vill he subjected to 
detailed exsaination for stractural failure and for operationnl failure of 
the sensor. , 

[V^Jrraasducer prototypes developed by the Advanced Techaology Laboratories 
(Baf. IBs ijsh thru 89) vill be subjected to design verification tests 
by Boeing.    Tnese tests vill consist of both icecaanlcal and electrical 
tetts necessary to verify the adequacy of the ATL transducer design 
(See Schedule belov). 

Test Facilltie»; 
laboratories 

Boeing Structures Xavlronaeatal Laboratories and Strmctures 

Schedule:        (l)   la-house developaant tests, 10-1-61 thru 3-3O-6«. p^^^ 
       (2)   Verification of ATL prototypes, 3-30-62 thru   5-10-62   |jt>> 

1961 1962 

c|J|F|MlA|M|J |J|A|S|0| NlDJj|FiMlAlMij|jjAlslolNiDl 

EWA(»)   No. 3-079/3-2$9 ^^ 
This Test Supports -       riaal dravlng release for instrtuaented glider structure. 

  Date Data Req'd:       9-10-^2 
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1.1».1.1    AIHBOPuS CATA CCLLECTIOI- 
TRAISSUCXBS - Mlseellaaeoua 

DESIGN DEVELOPMENT 
TEST PLAN 

SMef   '■' I  <U i 

Test Title: TSJ!PSRA3UK2 SBTSOR RSSPOVSB TKTS 

Test Objective/JmtiflcoHon;        Thl» t«»t is nöce«»«ry to datenninft that th« 
seasor* vill prcviäe ccurate, usable flight data vhea \ised in the Dyna-Soar 
vehicle.    Due to the complexity of the variable» vhlch affect the response 
of the eeasor, such response cannot be adequately predicted analytically. 

Test Articles/Outline:       x test specimen consisting of a teaperature sensor 
nounted In a saall sample section of the vehicle skin vill be heated to 
8500 to 3000°?.    Tesiperature of the apeclaen panel vill be oonitored by 
radloaetrlc aeans.    The transducer system output vill be alaialraneously 
ncmltored.    From the data obtained,  the transducer responae tlae, accuracy, 
and thermal perturbation effedts vill be deterolned. 

(*>Tr aasducer prototypes developed by the Advanced Technology Laboratories 
(Ref. T33 0* thru S9) vill be subjected to design verification tests 
by Boeing«    These tests vill consist of both mechanical and electrical 
teats ceeetfsary to verify the adequacy of the ATL transducer design 
(Bee schedule below). 

Test FociHtics;      Boeing lastruoent Developoent Laboratory and Struotures 
Brrlrossental Laboratory. 

Schedule! (1)   m-bouae developaents tests, 10-1-61 thru 3-30-62. 
(2)   Verification of ATL prototypes, 3-30-62 thru 5-10-62 [» 

ppT M   A M 
961 1 1962 
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EWA(»)   No.   3-079/3-259 

This Test Supports -      .Final Drmrtn^ Release   .for Inatruraented Glider Structure. 
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FORM Z'6\6l-\-\ 3-Z7-c~ z. et£JJEI/VG 
TAGt    \ 

Ü2-5697-I6  vVOL 11 



lA.1.1    AITCOHUl MPA COUÄCTIOH 
TRA2SDUCEJB - häscellaoeous 

DESIGN DEVELOPMENT 
TEST PIAN 

Brief   No. 
Respomiblo  Company: 

Boelag  

Test Title:      TBCHBICAL AIOA - UHIQUI TRAHSDUCBBS - HEAI PLUX 

Test Objective/Justlficotlon:        1^^ objectivea of thes« tests are to support 
the davelopnent and performance evaluation of an aerodynamic heat flux 
trensducor.    Tue transducer Is being developed for the Dyna-Soar data 
acquisition syateia. 

CANCELLED 
3-29-62 

Test Articles/Outline:      «r^st proeram can be dlviflid Into three phases: 

1. Search for acceptable materials and fabrication processes.   Those tests 
vlll Include the iaeasureiaen-&s of emicsivity and thenao conductivity of 
both high eiaissivity end low eaissivity naterlals.    Various high 
temperature adheslves vlll be studied In the laboratory to evaluate 
mechanical properties and fabrication techniques. 

2. fabrication of a special heat source to be used in the dovelopoent. 

3. Fabrication and test of breadboard sensors Incorporating materials 
and fabrication processes studied in Bo« 1* above. 

Test Facilities:     Boeing Physics Technology Laboratory, Seattle, Washington 

Schedule: 

1961 19A2 
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EWA(j)   No.  3-079 *-. VcA? , 
DeGlsion to incorporate either Ultra-Violet Densltoneters 

This Test Supports ^y ..      ,  

or Heat Flux Transducers on D-S Date Data Req'd:     I tar.  15. 19^2 

Flow Time  (EWA Rel.  to Compl.)    C 3      Test Period 
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1,4.1,1    AIRBOIUIE DATA COLLECTIOIU 
TRAKSIIUCEBS - Ulacellaneoua 

DESIGN DEVELOPMENT 
TEST PLAN 

Brlof  No. 8 
Raspor ibla Cempony: 

'oelBg  

test Title: PHESSÜKE THANSDUCEH DEVELOPMENT 

Test ObiecHve/JmMflcotlon:  Measurement of aerodynamic preesure at aelected 
point» on the Barfaw of the rehlcle la required. The  principle problems 
associated with aerodynamic preesure meaeuromant inrolva a tradeoff between 
time response and tubing length and tubing diameter, 

lotet These tests are in support of aerodynamic presBure transducer system 
design. Tests to determine pressure tubing disconnect configuration 
are shown on Brief #11, Page 187«1« 

Test ArMcles/Outline: Investigative studies of the transient response of the 
pressure measuring eystem will be made. These studies will include the effects 
of tubing lengths and diameterst port configurations and coupling methods. 

Tests to be conducted Include the following» 
1« Tests to determine pressure wave phase lag and pressure amplitude 

attenuation for various tubirir; lengths and diameters« The parameters 
varied in these teats are frequency of the applied sinusoidal pressure 
wave and pressure. 

2, Tests to determine optimum orifice configuration, tube diameters, and 
minimum bend radii. 

3, Tests to dotennine thermal transpiration errors» 
4, Tests to determine outgassing of the pressure tube at low pressures. 

Test Faciltties;  System Test Department 
-_..., „  Development Laboratory, 

Boeing, Seattle 

Schedule: 

Physics Technology 
Development Laboratory, 
Boeing, Seattle 

1961 I9A? 
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EWA(»)   No.     6-038 

This Test Supports - Installation Criteria 

Flow Time (EWA Re I.   to Compl.)    C 
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1.1^.1.1   AIKBORHS DATA COLUSCTira 
TRAKSDUCfiRS - MUceHanaou* 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief  No. 
Rospomibl« Company: 
 Boeing  

Tei» Title;        TRAJSDUCJSR DEVKLOIWBIP TBSTS (Off-tho-Sh»lf and Vendor 
Modified Hardware) 

Test Objective/Jmtlflcotlon;      The capability of etandard or modified off-the- 
ihelf tranaducara to ia& a speeiflo aat of performance requlreroente is not 
alvaya predictobla fron inforoatioa available In sales brociiuras, Charta, and 
literature, nor are performance requiremeata alvaya predictable vhen the 
phyaical and/or oporatlng ciaaracteriatlca have been modified to meet a particu- 
lar application.    Therefore, it la anticipated that certain testa will bo required 
at Boeing to ascertain the suitability of purchaaed transducers to meet Qyna- 
Soar requirement«. 

Test ArMcles/Outlina;    purchaaed tranaducera aa deemed necessary by Boeing 
vill be tested to the extent required to ascertain their ability to meet 
SynacSoar application«.   Operatlns charactariatlcs vill be observed under 
expected inatallatlon environment« and modifications a« deemed neceaaary 
vill be incorporated. 

Test Focilltte»;     Boeing Syatem Teat Darvelopment Lab, 2.01 Bldg., Seattl«, 
vith support of Bavironoentel Labs. 

Schedule: 

1961 
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EWA(»)   No.  6-038 -' 

This Test Supports - Inatallatlon Crltorla 
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l A . 1 . 1 AUSORHS BAIA COLLSCTIOH 
TRABSDUCKH3 - Miscellaneous DESIGN DEVELOPMENT 

TEST PLAN 
Brief No. /Q 
Responsible Company: 

Boeing 

Test Title: SHVIRQUMSHTAL TSSTUIO - ENVIKSKSBTALLr COHTHOLLED CQMPAHBSir 
TRANSDUCER USTALLAIIOBS 

Test Objective/Justification; purpose of this teat is to ensure that the 
installation designs for transducers located In the pilot's end equipaant 
compartments are ceehanically capable of withstanding the expected 
environmental conditions. In addition, the installation designs nut be 
such that transducer operation is not Impaired during flight due to the 
Installation. 

Die development testing required to ensure the adequacy of any particular 
Installation design vlll he dependent upon the design which is evolved and 
the type of transducer which is to be mounted. 

Data obtained from these tests will either prove satisfactory installation 
design or form the basis for a design change to obtain a satisfactory instal-
lation. 

Test Articles/Outline: Engineering prototypes of the subject transducer in-
stallations will be subjected to the anticipated glider omrironaental con-
ditions. Transducer operation will be monitored during the tests to ensure 
eoopatlbillty with the installation design. 

The environmental parameter levels for vibration and acceleration teste are 
aet forth in D2-7W1, Appendix "A", "Electronics Packaging ftequlreoents -
Contract Procured Flight Equipment." Test requirements for temperature and 
altitude have not yet been documented. 

CMC^T-T'm. 

Test Facilities: 

Transducer Installation tasting is no longer deemed 
necessary per Electronics Design engineering Organisation. 

Boeing Environmental Test Laboratory, 2.01 Building, Seattle. 
Bo additional facilities will be required. 

Schedule: 
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Final Engineering Dtfg. Releases to Manufacturing 
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1,4«1.1    AIK30H1IE DATA 
COLLECTIOZI THAlTSUUOSaS - 
Mieoellonsous 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief No. X 
Responjible Company: 

Boelzg 

Tesf Title:   AERO-PRESSTOE DISCONIIBCT DEVELOPMENT 

Test Objective/JusHfication: 

Ueasuremeat of aaxodjtnnnlc pressure at selected points on the surface of 
the vehicle Is required. The centralised location of the transducers 
necessitates the dcvelopnent of a disconnect to provide a break in the 
pressure tubing near the surface port. This is in order to facilitate 
Initial construction and porait ready refurbishnent of akin panels. There 
is also a requirenent to teat for suitability various tubing materials 
which affect this disconnect design. 

Hotel Tests to determine aerodv-namic pressure transducer syetem design 
are shown in Brief #8, Page 185. 

Test Articles/Outline: 

Specimens of several types will be subjected to suitable tests at room 
temperatures end at 18000Pt both with and without vibration to determine 
connector strength under tension end torsion, resistance at temperature, 
air leakage, and materials compatibility. The prototypes designed and 
fabricated as a result of these development tests will be subjected to 
similar qualification tests. 

Test Focilities: 

Boeing Environmental Test Laboratory, 2.01 Building, Seattle. No additional 
facilities will be required. 

Schedule: 
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EWA($)   No.     3-421 

This Test Supports  - tekllfl&oa Criteria 
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1.^.1.1    AIKBORHS DATA COLUJCTIOU 
TRAKSDUCSBS - Mlscellasoous 

DESIGN DEVELOPMENT 
TEST PUN 

Brief   No.       12 
Raspomibla Company: 
 Boeing  

Test Title: TBCEKICAL ARSA - UHIQUS TRA1ISDUC2SS - AIR DEIBITY 

Test Objective/Justification:      The objectives of these tests «re to support 
the dsvelojcient of an air density transducer (ultra-violet densitcoeter) 
for use on the tyna-Soea: vehicle.    Tiiis developoaent utilises some nov 
domponents and specialized electro-optical desigas. 

CANCELLED 
3-29-62 

Test Articles/Outline:      Tests will consist of the folloving: 

1. »Evaluation and study of special coaponents.    An experimental program 
vill be undertaken to study the performance of the following special 

war;.ij/önts:    UV light source, detector, switch, etc.   Both the conponent 
«nd mode of operation vill he studied. 

2. Fabrication end evaluation of major subasseaiblles. 
a. Transmitter 
b. Receiver 
o.   AlectroiJ.cs 
d.    Etc. 

3. Evaluation of the breadboard transducer system. 
V.    Developsaent and evaluation of special laboratory facilities. 

Test Facilities:    Boeing Rxysics Technology Laboratory, Seattle, Washington 

Schedule: 
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lA.l.l   Airborne Data Col- 
lection Traneüucers - 
lüscell&aaofus 

DESIGN DEVELOPMENT 
TEST PLAN 

Brlaf   No. 13 
Äoipomiole Company! 

Boeing 

Teif Title;      Perfonaanc« Tests; Flutter Trane&icer 

Test Objective/Justiflcotlon;       The objeotiree of these test» will be to obtain 
a device which is capable of oakln^ flutter BBasuremsnts on the Djma-Soar 
glider while operating In tenperature envlronaents of approxlaateiy 1TC0,'F. 
Current "state-of-the-art" carlces for making flutter and rlbratlon neasure- 
sant» are linlted to opexmting tenperatures of approxUsately 500*? and 
analyses LaTe ehown that encapsulating and cooling such a device is irrprae- 
tical fer the intended Dyna-i^oar application.    Flutter neasureaent» are 
required fer design verification and failure isolation. 

Test Aftlclet/Outllne!        Test article,  will consist of a flutter Tibrcmeter 
which has Men developed by the Boeing Structures Technology Departaent. 
Oils device consists essentially of a jainiature sachined natal cantilever 
bes» attached to a twnnting block.   A single strain cage is mounted on the 
bean sear the snuntlng block to sense the aotlon imported to the beaa. 

Engineering test parts will be fabricated using various Mthods of bonding 
the strain gag« to tbe bean. The test part will b« mounted on a special vibra«^ 
tlon tÄble and enclosed in an oven in which texnperatures up to 1750oF will be I 
maintained.    Assplitude and frequency calibration data will be obtained at i 
these elevated tenperatures to deteiBlne the optimum fabrication techniques 

4and perfozmnce characteristics. 

Tett Focllltles;       Boeing Structural rgmsades Laboratory 

y 

L 
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1.4.1.2   Airborne Data Oollectlon 
Teat Inatrumentation Subsystem 
SIB Derelopment 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   N0.3I 
Responsible Company: 

Test Title:     POM-IM Multiplex Feasibility Tests 

Test Objective/Justificotion: 

The objectiTss of thea* tests are to determine if the FM translation method, 
and PCM-M multiplex is feasible with the present state-of-the-art equipment. 

^J 

Test Articles/Outline: 

The articles to be tested include a composite HI system, a simulated PCM 
system and a mixer set. 

The following tests will be perfomedi    interchaimel crosstalk, inter 
modulation distortion« optimum channel specing, preemphasis, maximum channel 
capability, effects of environmental variations. 

Test FociHties: 

fflR Development Laboratories, Saraeota, Florida. 

Sched ule: 
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EWA($)   No.    Subcontract 

This Test Supports -      _    Breadboard Development Teat, Test Brief #?, 5« *9 

Communications - Teat Instrumentation Dote Data Req'd:     12A/61 
Subsystem Simulation Tests, Test Brief #2. 
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1.4.1.2   Airborne Data Collection 
Teat Inotrumentation Subsystem 
iMR Development  

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No. 3? 
Respomible Company: 

Tesf Title;     Communications - Test Instrumentation Subsystem Simulation Tests 

Test ObjecMve/Jusfificofion: 

The objectives of these tests are to«    ensure a eatiafactoiy system perfomance 
of the DS-I, Air Ground comunlcations and data link, ensure compatibility 
between the coranimication and data processing equipment, provide information 
as to the optimum aefctlngs of certain adjustments, and to point out possible 
design shortcomings or limitations and investigate their remedies. 

Test Articles/Outline; 

the articles to be tested include a breadboard FM set, simulated PCM set, 
mixer set, modulator,  traneTaitter, attenuator, preamplifier,  receiver, 
carrier discriminators, filters, and subcarrier discriminators. 

The following teats will be madeti   optimum preemphaais,  cross-modulation 
affects, and signal-to-noine ratio measurements. 

Test Facilities: 

SIR Development Laboratories, Sarasota, Florida. 

ScheduU 
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EWA($) No. Subcontract 

This Test Supports -        Prototype Development Testa, Test Brief #4,  6, A 10 
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1.4.1.2    Airborne Data Oollectior 
Teat Inatnmentfltion Subsyatem 
EMR Development 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No.33 

Respomible Companyr 
BdR 

Tesf Tifle:     Breadboard Davelopment Tests - PCM Conversion Set 

Test Objective/Justificotion: 

The objectives of these tests are to insure that the breadboard set will ful- 
fill the functional purpose for which It was designed.    In general, the 
Individual units making up the set will be tested separately.    The whole set 
of unite will be assembled and the assembly tested to insure that function 
and accuracy specifications are met. 

y tt 
Test  Articles/Outline: 

The articles to be tested include the programmer, analog-to-digital converter, 
basic commutator, low level subcommutators, high level eubcommutators, and 
power supplies. 

The complete breadboard set will be subjected to the following testsi 
temperature, input impedance, common mode rejection, over voltage cpjsstalk 
and recovery time,  oignal output amplitude, pulse duration, pulse rise time, 
pulse jitter, spectrum analysis, accuracy, and electrical power performance. 
The successful breadboard configuration will be electrically representative 
of the first prototype set. 

Tesf Focilities: 

BIB Development laboratories, Sarasota, Florida. 

Schedule: 
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EWA($)   No.   Subcontract 

This last Supports -       Prototype Development Teats, Test brief #4  

  Date Data Req'd:    1?A/61 
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1,4.1,?    Airborne D^.tn Colloction 
Teat Instininientation Suboystem 
HdR Development 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No.  S4 
Responsible  Company; 

EI1R 

Test Title:     Prototype Development Tests -PCM Conversion Set 

Test Objective/Justificotlon: 

The objectlvea of thesr tests are to insure that the prototype set, when 
assembled Into a system along with the other prototype sets, will be capable 
of passing the system Qualification teats. 

Test Articles/Outline: 

The article to be tested will be a Prototype PCM Conversion Set.    The set 
will be subjected to both perfomance and environmental tests as called out 
in Source Control Drawing 10-81003 (Conversion and Storage Equipment - Test 
Instrumentation Subsystem, Glider).    The final prototype configuration will 
be subjected to Qualification Tests. 

Test Facilities: 

QIB Development Laboratories, Sarasota, Florida. 

Schedule: 
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EWA($)   No. Subcontract 

This Test Supports - Pinal Assembly Drawin/T: Release 

Dote Data Req'd:    5/1/62 

Flow Time  (EWA Rel.  to Compl.)    C I]      Test  Period EgSSSSO 

^ FORM 2-Gl«l-\-\ UiJJEI/VG ",  l^-5697-16   NVOL I1 

^'•f    165.3 



BV.-^..,■>*.■,      i i.m  awMißi. r 

u 

VJ 

^ 

1.4.1.2    Airborne Data Collection 
Teat Instrumentation SubBystem 
EMH Development  

DESIGN DEVELOPMENT 
TEST PLAN 

3rief   No.g 

Rosponjible  Company: 
EMH 

Tesf Title:     Breadboard Development Testa - IM Conversion Set 

Test Objecfive/JusfificoHon: 

The objectlvea of theae testa are to Insure that the breadboard aet will 
fulfill the functional purpose for which It waa designed.    In general,  the 
Individual units making up the set will be tested separately.    The whole 
aet of units will be assembled and the assembly tested to Insure that function 
and accuracy specifications are met. 

Test Articles/Outline: 

The articles to bs ttoted include the subcarrler oscillators, carrier 
oacillatora, translator and Kd convercion set power supply. 

The complete breadboard set will be subjected to the following teats« 
temperature, input Impedance, common mode rejection, interchannel croastalk 
and over voltage llnlxing, signal output amplitude, frequency spectrum, 
accuracy,  and electrical power performance.    The successful breadboard 
configuration will be electrically representative of the first prototype set, 

Test Focilities: 

BIB Development Laboratories, Saraaota,  Florida. 

Schedule: 
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EWA($)   No. Subcontract 

This Test Supports - Prototype Development Teets, Teat Brief #6 

Flow Time  (EWA Rel.  to Compl.)    C 
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1.4.1.2    Airborne Data Collection 
Test Instrunentation Subayetem 
BAR Developnent 

DESIGN  DEVELOPMfcNT 
TEST PLAN 

Brief   No.3 6 
Responsible  Company: 

EMR 

Tesf Tifle:     Prototyp« Development - W ConverBlor, Set 

Test  Objective/JustificaUon: 

The objectives of these tests are to insure that the prototype set, when 
aesembled Into a syetem along with the other prototype sets, will be capable 
of passing the ayetea Qualification Testa. 

Test  Articles/Outline: 

The article to be tested will be a prototype M Conversion Set.    The set 
will be subjected to both performance and environmental tests as called 
out in Source Control Drawing 10-81003 (Conversion and Storage Equipment - 
Test Instrumentation Subsystem, Glider).    The final prototype configuration 
will be subjected to Qualification Teats. 

Test Facilities: 

SIR Development Laboratories, Saraeota,  Florida, 

Schedule: 

1961 
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EWA($)   No. Subcontract 

This Test Supports - Final Assembly Drawing Release  

 Dote Data Req'd:     5/1/62 
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1.4.1.2    Airbomo Data Collection 
Teat Inatrumen tation Subeyatem 
EMR Deyolcpment 

DESIGN DEVELOPMENT 
TEST  Pl^N 

Brief   No.37 
Responsible Company: 

ME 

Tesf Title:  Breadboard Development Tests - Time Code Generator Set 

Tesf QbiccHve/'Justification: 

The objectives of these tests are to insure that the breadboard set will 
fulfill the functional purpose for which it was designed. In ceneral, the 
Individual units making up the set will be tested separately. The whole 
eet of unite will be assembled and the assembly tested to Insure that function 

and accurspy specifications are met. 

I 

i 

Test  Articles/Outline: 

The articles to be tested include the precision oscillator, programmer logic, 
accumulators, scanner, encoder, and power supply. 

The completed breadboard set will be subjected to the following teatst 
temperature,  command pulse test, signal output amplitude and rise time, 
accuracy test, ana electrical power performance. 

The successful breadboard configuration will be electrically representative 
of the first prototype set. 

Test Focilifles: 

BIB Development laboratories, Sarasota, Florida. 

Schedule: 
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EWA($) No. Subcontract 

This Test Supports - Prototype Development Testa, Test Brief #6 
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1.4.1.2    Airborne Data Collection 
Teat Instrumentation Subsystem 
gMH Development  

DESIGN DEVELOPMENT 
TEST PLAN 

Brinf   No.  r>8 
Respotnible Company; 

'   EMB 

Test Tifle:      Prototype Development Tests - Time Code Generator Set 

Te;t Objecfive/Justificotion: 

The objectives of these tests are to insure that the prototype set, when 
assembled Inta a fly«t«m along with the other prototype seta, will be capable 
of passing the system Qualification Tests. 

oo# 
€> 
0 % 

Test Articles/Outline: 

The article to be tested will be a prototype Time Code Generator Set.    The 
set will be subjected to both perfomanc > and environmental tests as called 
out in Source Control Drawing 10-810031   (Conversion and Storage Equipment - 
Test Instrumentation, Glider).    The final prototype configuration will be 
subjected to Qualification Testa.' 

Test FociliMes: 

SIB Development laboratories, Sarasota, Florida. 

Schedule: 
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1,4.1.2   Alrbomo Dnta Collection 
Teat Instrumentation Subsyatcm 
EMR Development         

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No.S9 
Raspomibla Company: 

EiB. 

Test Title:     Breadboard development Tests - Mixer Set 

Test Ob jec t ive/ Just if icot ion: 

The obj-'Ctives of these teats are to insure that the breadboard set will 
fulfill the functloriRl -puTpose for which it was designed.    In general,  the 
individual units making up the set will be tested separately.    The whole 
set of units will be assembled and the assembly tested to insure that function 
and. accuracy specifications are met. 

•v 

•■ii'      * ' 

V->'    I* 

Test Articles/Outline: 

The article to be tested include the preamplifier and output amplifiers. 

The complete breadboard set will be subjected to the following tests: 
temperature,  signal output amplitude,  frequency response, output impedance, 
output isolation, and electrical power performance.    The successful bread- 
board configuration will be electrically represontatlve of the first 
prototype set. 

last Facilities: 

EMR Development laboratories, Sarasota, Florida. 

Schedule: 
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This Test Supports - Prototype Development Tests, Test Brief #10 
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1,4.1.2   Airborne Data Collection 
Teat Inatrumentation Subsystem 
B1H Development  

DE3IGN DEVELOPMENT 
TEST PL^N 

Brief   No.   S10 
Responsible Company: 

BÜB 

Tesf Tifle;     prototype Development Teats - Mixer Set 

Tesf Objective/Justificofion: 

The objectives of these tests are to insure that the prototype set, when 
assembled into a system along with the other prototype sets, will be capable 
of passing the system Qualification Tests. 

Tesf Articles/Outline: 

The article to be tested will be a prototype Mixer Set.    The set will be 
subjected to both performance and environmental tests as stated in Source 
Control Drawing 10-81003  (Conversion and Storage Equipment - Test Instrumenta- 
tion Subsystem, Glider).    The final prototype configuration will be subjected 
to Qualification Tests. ' 

Test Foci lit ies: 

BIB Development Laboratories, Sarasota, Florida. 

Schedule: 

1961 
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1962 
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EWA($)   No. Subcontract 

This Test Supports - final Assembly Drawing Belease 
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1.4.1.2    Airborne Data Collection 
Teot Instroreentation Subsyatem 
EStR Development  

DESIGN DEVELOPMENT 
TEST Pl^N 

Brief   No. Sll 
Rospomible Company; 

Te$f Title:     Brendboard Development Tests - Data Tape Recorder Set 

Test Objective/JusHficofIon: 

The objectivea of these tests are to insur« that the breadboard set will ful- 
fill the functional purpose for which it was designed.    In general, the 
individual units making up the set will be tested separately.    The whole set 
of units will be assembled and the assembly tested to insure th»»* function , 
end accuracy specifications are met. 

Test  Articles/Outline: 

The articles to be tested include the tape transport, record head assembly, 
and record amplifiers. 

The complete breadboard set will be subjected to the following testsi 
tempenvtuiv,  input j-npedance,  remote control functions, monitor signal, 
accuracy, and electrical power performance. 

The successful breadboard configuration wil?. be representative of the 
first prototype set. 

Test Focilities: 

Ampex Militaiy Irroducts Company, Bedwood City, California. 

Schedule: 
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This Test Supports - Prototype Development Test, Test Brief #12  
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1.4.1.2   Airborne Dota Collection 
'lest Inatrumentatlon Sabeysten 
BUK Development 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No.Sl2 
Responsible Company: 

Test Title:     Prototype Development Teste - Data Tape Recorder Set 

Test Objective/JuytificoHon: 

The ob^ectlvee of these tests are to Insure that the prototype Betf when 
assembled Into a system along with the other prototype sets, will be capable 
of passing the system Qualification Tests. 

Test Articles/Outline: 

The article to be tested will be a prototype Data Tape Becorder Set and will 
be subjected to both perfomanca and environmental tests as called out In 
Source Control Drawing 10-81003 (Conversion and Storage Equipment - Test 
Instrumentation Subsystem, Glider).    The final prototype will be subjected 
to Qualification tests. 

Test Facilities: 

Anpex Militsiy Products Company, Bedwood City, California, 

Schedule: 
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This Test Supports - Final Assembly Drawing Release 
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l,U.l02 AIKBOHNE DATA COLLECTIC»! - 
TKST INSTRUIGJiTATICN SOBSfSTEM - 
Miscellaneous 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No. I 
Responsible Company: 

Eoolng 

Test  Tifle: PATCH BOtf© D^ELOHUKT TESTS 

Test Objecfive/Justificofion:   A programmed airborne natch par.el ^^ recnired for 
use In the Dyna-Soar gilder durin? air and ground launch procranis.    An Anp In- 
corporated Model "2^" Airborne Lightweight patch panel assembly will be tested 
to detertnine if a prepropranmable plug board type patch panel can withstand the 
Dyna-^ar envlroranent and meet the Interface requirements presented by Ityna-Soar 
subsystems. 

$ 

4. 
& >v 

05 C 
Test Articles/Outline: The tests to be oerfonned are described in D2-.c,055-l, "Test 
Instrumentation Subsystem Design Procurement Specification," paracrarha /L.3.5«7« 
(Vibration Tests), ^.3.5.7.5 (Acceleration), and 4.-3.5.7.6 (Shock), During thest 
tests, the patch panel shall be wired and patched usln^ sufficient contacts end 
representative signals to detemlne whether satisfactory operation is achievable 
i.e., no signal contacts are broken or no noise generated --rhich will exceed 0.5 
percent of signal level.    Tests shooid be completed by   Serpti- 15 •  1961. 

Test Focilities: Boeing Systems Test Dnpartment Developnent Laboratories, 2,01 
Building, Seattle, 

Schedule: 
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lo^.l.ä    Airborne Data Collection 
Test Instruaentation Subsystem 

DL:iGN DEVELOPMENT 
TEST P^N 

Prief   No. 

Responsible  Company; 

BOEINQ   

Test Title: 

Signal Conditioner Design Development Testing 

TesfObjective/Justification: 

Signal Conditioners are required in most ap;lications to adapt 
transducer outputs to the PCM and FH Conversion Sets., Some of these 
Signal Conditioner detail requirements will not be known in time to 
purchase units from outside sources and will consequently have to 
be designed and fabricated at Boeing. The total types and quantities 
that fall into this category cannot be established until designs 
ar» further defined«. Investigative and verification testing of these 
conditioning circuit designs will have to be conducted. 

Test Articles/Outline: 

Breadboard circuits of Boeing designed Signal Conditioners will be 
tested to investigate and verify their capability to adapt specific 
transducer outputs to neet the input requirements of the PCM or FM 

Ccnversion Sets. Testa cm the 'breadboard signal condltlonara will 
continue beyond the final electrical schematic release. 

Test Facilities: 

Boeing Systems Test Development Lab 2.01 Bldg. 

Schedule:      Preliminary Schematic Ralease  .1 _ .'_    A-\&~(oZ. 
Final Schematic Release        ' .'_    IO-/2~£>Z 
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This Test Supports  - Schematic release 
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l.U.1.2   AIKBOHHa DATA COLLCCTIQS- 
T«8t InBtrumentatlon Subsystem 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No. 
Responsible  Company: 
 Boeing  

Test Title-      SIOIAL COHDITIOHKR EEVELOPMIBP TBSTS (Off-the-Shftlf and 
Vendor Modified Hardvare) 

Test Objective/Jusfificotion:     The capability of signal eondltlcmera to oeet 
a specific set of pörfomaace requ-'jeoents is not always predlctable from 
Inforoatlon svailslii^ In sales brochures, charts, and Uterr.tvire, nor are 
performance requirement« always predictable when the physical packaging 
and/or operating characteristics have been modified to meet a particular 
application.   Therefore, it is anticipated that a certain amount of test- 
ing will be required at Boeing to ascertain the suitability of purchased 
signal conditioners to meet Eyna-Soar requirements. 

Test Articles/Outline;     Purchased Signal Conditioners as deeied necessary by 
Boeing vlll bo tested to the extent required to ascertain their ability 
to aaet I^na-Soar applications.   The signal conditioners will be subjected 
to simulated transducer outputs   to verify the signal conditioners' capai- 
bllity to adapt specific transducer outputs to meet the input requirements 
of the PCM or FM Conversion sets. 

Test Focilities:       Boeing Systems Test Davelopnent I*b, 2.01 Bldg., Seattle, 
with support of Bnvironraental Labs. 

Schedule: 

i961 

| J | F | M | A | M 1 J | J | A 

EWA(s)   No.       ^Qjfl 
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l.U.1.2    AIEBORTIB DATA C0LL2CTI0II 
Test Instrunentatlon Suboyatan 

DESIGN DEVELOPMENT 
TEST PLAN 

3Hef  No. 
Raiponsibl« Company: 

Boeiiv; 

Tg»t TUlgt        ENVIROmSNTAL TSSTDIO OF PROTOTYPS SIGNAL CDIIDITIOIIII» 
CIKCUITHY PACKAGK3 

Te>t Objective/Jmtlflcotton;    Th© purpose of this teat 1« to ensure that the 
algnal eönSSSälng n'-rr^*-^ package dealgns are both oechanlcaUy and 
electrically capable of vlthatandlag the expected glider envlronoent«. 

Ito« environmental testing required to ensure satisfactory equipueat operas 
tion will depend on the individual package designs which are evolved. 

Data obtained from these tests will either prov* satisfactory equipment 
operation or form a basis for a deoign change to obtain satisfactory opera- 
tion.   Adequate Records will be maintained and the final phase of testing 
will serve as qualification of the Signal Conditioning Circuitry Packages 
for flight usage.    Ho production hardware will be subjected to a Qualifica- 
tion Test (Ref. para. 1.4.1.2, Test Brief ^2, E2-5ö97-lb, Vo1' IV)' 

Test AfUcles/OuMlne!    These tests will be conducted on the engineering pro- 
totypes of the signal conditioning circuitry packages.    The number of test 
articles will depend upon the structural similarity of the individual 
package designs which are evolved.   The following additional equipment 
will be required: 

1. Test Fixtures 
2. Electrical tbst equipment 

Snginsering prototypes of the signal conditioning circuitry packages will 
be subjected to the anticipated glider environmental conditions.   Equipnent 
operation shall be monitored during the tests to provide sufficient data 
to ensure design compatibility with glider envlromoents. 

Die environmental parameter levels for vibration, mechanical shock end 
acceleration tests are set fortn in 12-7401, Appendix "A",   "Electronics 
Packaging Reqpiirementa - Contract Procured Flight Equipment".    Test require- 

Te»t Facilities:     ments for temperature & altitude have not yet been documented. 

Boeing Environmental Test Laboratory, 2.01 Building, Seattle. 
Bo additional facilities will be required. 

Schedule:      Final Electrical Sch-smatic Avail:      7-1-62 
      Prototype Kardware Avail .for Test:    8-35-b2 
  ITcrdware qualification Ccmlete:       ll-30-o2 
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1.^.1.2    Airborne Data Collection 
Teat Instrumentation Subsystem 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No.      S 
Respomible Company: 

BOEINQ 

Te$f Title: Signal Conditioner & Transducer Installation Development Testing 

Test Obi'ccHve/JusHficotIon: 

Transducers installed with their specific Signal Conditioners in many 
cases may pick up undesirable noise b,y the virtue 'of their installation 
environmento    These conditions are not always predictable in advance; 
hence, transducer and conditioner installations must be tested in 
order to add appropriate iilters to eliminate the objectionable 
noiseo 

Test  Atticies/Outline; 

Simulated or actual transducer - Signal Conditioner installations 
will be tested in order to determine the amount of noise introduced 
into the Test Instrumentation Subsystem by the installed environmentc 
Environment as used here is in reference to electrical environment 
and not nee issarily physical environment such as temperature and 
pressure„    All irs'.-allations will be evaluated from the standpoint 
of susceptibility to noise and all those considered susceptible 
will be tested» 

Test  Facilities: 

Boeing Systems Test Development Lab 2.01 Bldg» 

Schedule: 

1961 I9A2 
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EWA($)   No.   6-038 
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1.^.1.2    AliCOPCa MTA COLLSCTIOU-' 
Tesrt Instnuuntatlon Subsystom 

1 
DESIGN DEVELOPMENT 

TEST PLAN 

Brief No. 6 
Respomibl« Corvpany: 
The Besing Company 

Teif Title: Ehvlromiental Teat of lOU pin Alrbom Connector 

Test Objective/JustificoHon:  After completion of a 90 day test, the connectora 
shall exhibit contact resistances no greater than an equivalent length of 
No« 22 wire under voltages xjf 5 rav and 5 v and the Instilation realstance 
shall be greater than 10^ ohms when operating in a 160*F ambient temperature 
environment. 

'Ihe connectora and conta/vtu are used in the patch panel, composed of lov 
leval thermocouple circuits, some of which, operate in a "dry circuit" leval. 

Test Articles/Outline:  Teat will consist of 2 each, series wired lOU pin 
connectors« Connectors are to operate at 5 v and 5 rav, open-circuit respec- 
tively« Contacts are to be crimped with an acceptable tool« Measurements of 
contact continuity, contact resistance and insulation resistance are to be 
performed several times weekly« 

cPt'^ 
Test Focilitiei;  Test equipment will consist of items presently available 
in the 2-U086 Shop area i«e« 
1 - oven 1 - DC Amplifier 
1 - GR megohm meter 
1 - HP 1*25 A micro-voltmeter 

Schedule:   ghop 2-U086 will conduct the test« 
A test report will be released by 15 Feb« 1962 

1961 1962 
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DMI^D Developnent tests in the follovlng areas are covered in D2-6783-I, 
"Structural Integrity Daveloiment & Teat Program - Detail Plan - Structures 
Technology". 

1.6.1.1 Air Vehicle Design - Mrothermodynaaic Developnent 

1.6.1.2 Air Vehicle Design - External Loads Sstablishnent 

1.6.1.3 Air Vehicle Design - I^rnaades Kovironaent 

1.6.1.V Air Vehicle Design - Vibration Zalronment 

1.6.1.3 Air Vehicle Design - Acoustics Sovironment 

U>«T| .OOC (-., IAC 'M*A,»?I, J     !?  ^ ^- C, ~? 

-<&.     Revised» aa&A/c NO 12-5697-16, yoi. 11 

PAG /6>4 
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1.6.1.8    AIR miCLS DS3IGN - AIR 
VEHICLE PSPJOHMAKCS - Perforaano«, 
Stability and Control 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No.     1-1 
RespomibU Company;    | 

Boeing    ' 

Test Tifle!       BIG1V FORCE MODEL TiZT OP T'E INITIAL VEHICLE COIIFIGÜILVTICN   ♦ 
(COMPL-TED; 

Test ObjecHve/Justiflcoflon:       ^^B teBt v&8 conduoted to determinei    (l)  the 
perfomanoe and longltudlnf] t  lateral and directional stability and oontrol 
oharaoterietiosf  (2) fin effectireneear • and (3) the effect of fin miaalign- 
■ent. 

SPO 
APPROVED 
TEST NO. 

15^ 
15^ 

COMPLETION    EWA 
DATE    (Raf. Only) 

Dec 60 
Deo 60 
Jan 61 

7-039 
7-039 
7-039 

MODEL 

AD~k78l-l 
AI>-478I-1 
AD-478I-1 

PACILTTY 

Aiaee 11 z 11 
Aaes   9x7 
Arnold VKF 'A' 

DATA 
RIIPORT(B) 

D2-8137 
D2-80009 
D2-80020 

*    Glider and Titan I Booster 

Test Articles/Outline; 

Test Facilities: 

Schedule: 
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FORM 2-6iei-\-^fV ^ , 2^.. ^, 2_ JEtiUEf/VC Ü2-5697-I6  vVCL 
rAot   /95 -f1" 
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1.6.1.8   Ain V^'ICL:; jssicn - .an 
VEHICLE P2RP0^LWG11 - PerforJianoe 
Stability and Control 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No.   1-2 
Rasponsibl« Company: 

Boeing 

Tsif Title:        RIGID P04C'-J MOPSL ^3? OP THE INTESIM VET'ICLE CONFIGURATION ♦ 
 '' (COMPLETED) 

Te?» ObjechVe/Justiflcotton:      Als test was conducted to examine the perfvraanoe 
and lanejTSMIxiäXy lateral and dlreotiinal BtablUty and control eimraoter- 
istics of the interim vehicle configuration in the transonic and supersonic 
speed regimes. 

SPO 
APPROVED 
TS3T NO. 

153 
.U53 
153 
153 

COMPLTTION 
DATE 

5-61 
5-61 
5-6l 
7-61 

BWA 
(Raf. Only) 

7-082 
7-082 
7-082 
7-082 

MODEL 

AD-478I-2 
AD-478I-2 
Al>-478I-2 
AD-478I-2 

FACILITY 

Ames 11 z 11 
Ames   5 T 7 
Aaes    8 r: 7 
Arnold VKP »A» 

DATA 
REPORT(S) 

«Glider and Titan II Booster 

Test ArMcles/QuMtne; 

^ 

0 ̂ >0 

A z? 

Test Facilifies: 

Schedule: 

1961 1962 
I J I F | W j A | M I J | J | A I S | O | N | D j J | F | M | A | M j J | J | A | S i O | NTD 

EWA(,)   No.  

This Test Supports -       .   

Flow Time  (EWA Re I.   to Compl.)    C 

Date Dato Req'd:   

3      Test Period        CSSSSSD 

FORM 2 jsm^f/y/c D2-5697-I6  \VCL II 
rA(.r   l QQT) T 



■I»1 '^ ■ "—-- r 
C 

L/ 

O 

Xc 

l.u.1.8 Ali V .lil'.L.-, Ui.r.IGN - Ui 
■/t1!ICLE !''^r'V/.^.'.nL:.-: - Perlürnunce 
Stability and  Control 

DESIGN DEVELOPMENT 
TEST PiAN 

Srief   No.      1-3 
Rejpomibl« Compony; 

Test TlHe:        RIGID poRCS KODEL THST OF TH5 FINAL VtLllCLE CONFIGURATION 
"    " ' (SPG APPROVED TEST #135) 

Tett ObjecHve/Justificofion:      ^^ purpose of this teat ia to determines 
(l)  the drei« and tase pressure»  and (2)  the longitudinal,   lateral,  and 
direotional ötabiiity and control charr.oteriaticB of the final conficuration 
of the Dyna-Soar air Tehiole at tranaonio,   supersonio and hypersonic speeds. 

The data collected fron this test is required for the deternination of boost 
performance and trajectories and for a definition of the stability of the 
final vehicle confiruration. 

CAIOLLBD - 2-22-62 due to Titan III booster 
redirection. 

t n*" 

- **^*^^*''****U* 

Test AfUcles/Qutline:  An .O^f scale force model of the final vehicle config- 
uration which may he asaembled into first and second ata e boost configura- 
tions will be constructed. The model will be capable of being mounted by 
neans of an internal strain gage balance to the stinga of each wind tunnel 
mentioned in the test schedule.  Pitch data will be obtained between angles 
of -8° and a +10°. Yaw data will be obtained for angles between a -i+a 

and a +10°. The Mach number ranges will be between .6 and 10. Runs will 
b« made with the fins on and off. Pitch runs at constant yaw angle and yaw 
runs at constant angle-of-attack will also bo included. 

Tesf Focilifies:    Ames Unitary Wind Tunnel, Arnold Center "A" Tunnel, 

Arnold Center "B" Tunnel, Arnold Center "C Tunnel 

Sched uie: 

1961 [ 1962 

J|F|M|A|MJj|j|A|s|c|N|Dij|F|MiAJMijij|A|sjO|N|D 

EWA(j)   No.  

This Teif Supports - 

Flow Time (EWA Rel,  to Compl.)    C 

The air vehicle oonflguraticn development 

  Dote Dote Rcq'dr       9-1-62 

n    Tcs» Period     cssssma 

■^yv.        FORM  2'6l8M-t JGMIJE'SA/IZ 02-5697-16   \VCL 

fAr.t      19 y T 
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1.6.1,8    Md VrlilCLE DK5IGN -  MA 
miCLt; i'JRFCRMAI.'G^ - Performance, 
Stability and Control  

DliSlGN DEVELOPMENT 
TEST PLAN 

Brief   No.   I-** 
Ren ponjible Company: 

Test Title:   OLIISR STAGE II 3EPAIUTI0N TE3T ^^ 
(SPO APPROVED TEST #137) ..-r   ^ 

Test ObjecHve/Justiflcotlon:     The purpose of this tost is to determine  the 
drag and stability of 'both the separated booster and the glldor plua 
transition sefltion throughout the Hac^ number ranre of loost flight. 
This data will be determined for large angles-of-attack which might occur 
vhen escape separation beconrs neoesaary.    The drag data is required to 
determine the staging performance and to indicate the possibility of 
the second atape overtaking and colliding with  the glider plus transition 
section.    Tue stability data is required to determine the necessary 
control capability of the glider and the stability of the separating 
booster. 

Test ArMcles/Outllne; «_.   .j       - ,  ,      .,-,, v        J^J   ,    u           Exietinr force models will be modified whererer 
possible to perform this teating.    The  teats will be conducted at Kaon 
numhara between .5 and 8.0.    Data will le recorded for anglea-of-attack 
and yaw between 0* and maximum allowa) le before glider escape.    Various 
separation distances and attitudes will be tested. 

CAaCBLLED - 2-ci2-D2 due to Titan III 
booster radirection. 

C«P<%>y ■*'' 

Test Focllities: Ames Unitary Wind Tunnel, Arnold Center "A" Tunnel, 
Arnold Center "B" Tunnel 

Schedule: 

1961 1962 

j|F|MlAlMlj|jiAisiolN|Dlj|F|M|A|M|j|j|A|s|o|N|D| 

EWA(j)   No.  

This Tejf Supports The glider and transition seotion configuration 

  Date Data Req'd: _______ 

Flow Time (EWA Re I.  to Compl.)    C 3      Test  Period >.\\\\\\\\\^ 

^-        FORM 2-618M-1 jaajEf/vc 
l I    St _      _ 

02-5697-16   v^Cl I 

rAot    13 6 
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1.6.1.8   Ain vFMicv.: DWIGN - /JR 
VEHICLE PK^FORMi\HCE -  PerfoniAnc« 
Stability and Control 

DESIGN DEVELOPMENT 
TEST PLAN 

Prtaf   No.   1-5 
Raiporuibl« Company: 

Boeing 

Te>t Titla:        AE^OEUS'.'IC STABILITY T.]..T CT TH" FINAL TSJIICLR CONPIGDRATION 
(SPO APPROr^D TE3T #136) 

Test ObiecMv«/Justification: The purpose of this test is to detemine 
(1) The aexo^lastio staMlity of the final configuration of the Dyha-Soar 
boost vehicle,  and (2) the affect of aeroelastioity on fin eff^otirenesB. 

The data obtained from this teat is required to determine the effeot of aero- 
elasticity on the stabiltt,, of the final configuration of the I^rna-Soar 
boost vehicle. 

Test Articles/Outline;      ^ aeroelaatic model will be constructed with a scaled 
■ass distribution as well aa a scaled external geometry of the final con- 
figuration.    The scale mass distribution of the model muat be flexible 
enough to be capable of representing the mass distribution of the actual 
vehicle as it varies with Mach number or time along the boost trajectory. 
The structural stiffness of the model will be scaled to represent the 
vehicle in the rreeence of the dynamic pressure encountered in the wind 
tunnel.    The model will be stin? mounted on a six-compartment internal 
strain garre balance which will record the static loads which are causing 
the aeroelaatic dei'onaat'c n of the vehicle.    This cata will be recorded 
for Mach numbers between .5 and 5*0 and for angles-of-attack and yaw 
between -4° and -t-100. 

.  .*■,%^f~*l*y^>.'*V^''^^*r'^''**ri*T',!^°*t**r'^*K'- 

Test Facilities: 

'CAiiCSLLSD - 2m^l~o2 due to Titan III 
booster redirection. 

Arnold Center 16 foot rropulalon Wind Tunnel 
' ■**"*&:>''    •Arv/',>*d..^»«Tiel^w     ^ 

Schedule: 

1961 1962 

|J|F|M|A|Mlj|j|A|SiO|N|Dij|F|M|AiMljij|A|s|o|NiD| 

EWA(»)   No.  

This Test Support» - 

aimlyalai  

The air rehicle performance,  stability and control 

  Date Data Req'd:   

Flow Time (EWA Re I.  to Compl.)    C U      Test  Period        ^WANWW 

FORM 2-6»«l-\-4 a&jFf/wc " "  02-5677>l6   >yCL I 
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1.6.1.8    AIR VEHICLE DESIGN -  AIR 
VEHICLE PMIRPQRKANCE - Performanoe, 
Stability and Control 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No.   1-6 

Raiponslbia Company: 

Test Title;       CTTr^H-3',,r." II ^FPARATION TEST (COLD FLOW) 
(SPO AWROVSD TBT #1^) 

Teit Objective/Justlflcotlon!       The objeetivea of this teet are tvo foldt 
(l) To provide data for analysis of the preasurea and forces acting on the 
tranaition section and the booater during the events associated with glider 
eacape and (2) to confirm or modify the analytical aethoda of predioting 
the pressures and forces encountered durinsr eacape for final staging. 

^W-v  .•"..■,.-■, .--^—■-iw'iX.  ■~~v^*Ji/&iKli^-*i£f 
'OAHCELLiD - 2-22-6a due to Titan III 

booster redirection. 

-'v^?S-lf 

^J 

Test Articles/Qutlinet Coapleta ]^a-3oar model vUl be fabricated.    Model 
la to provide passage for high pressure air into the simulated acceleration 
rocket nozzle in the transition seotita.    A movable booster is to be sting 
mounted In its proper position aft of the glider-transition section.    Move- 
ment required will be    translation along the booster axis,  from approxioately 
0.05" gap at the booster-transition separation plane to approximately 3•0,, 

gap. 

Test Facilities: Boeing Transonic Wind Tunnel 
Boeing Supersonic Wind Tunnel 

Schedule: 

1961 19^2 

Tj|MM|AJMij|j|Als|0|N|D|j|F|M|A|M|j|j|A|si0|N|D 
□ D 

EWA(»)  No.   7.n7fi 
This T   t S ^he transition section dovelopment and the air vehicle 

.. performance,  s ability and control analyaiQcite Doto Req'd:      9-1-62  

Flow Time (EWA Re I.  to Compl.)    C 3      Test Period        KWWWWM 

"^        FORM Z-6\Bl-\-\ jaaäFJA/i; ", ^2-5697-16 WL II 
\«\   ZOO      "T: 
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1,6.1.8   AIR rmcLS DCSIG:! - ;JH 
VEIIICLZ P^JORMANCE - 
A«rothormodynaffllo■ 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief  No.      '-I 
Respomibio Company: 

Boeing 

Te$» Title:       BOOSTER FT.OW ?T!?LD SÜ^VrTYn (f^CO?^ STAGE 7ITEICLE)   
 1     (SPO APPRtV^ED TEffT #157)   (OOMPLOTD) 

Test ObjecMve/JustiflcoHon: Obtain heat transfer,  pressurt and flow field 
"jJIctures requires xö dfiflfte the flow characterlstica with and without 
simulated second stagn rocket exhaust* 

C 0
^ 

^ 

Test Arttcles/OutHne:       ^ 8Xi8tin« model will be modified to proTide flow 
through an annular opening at the base of the booster to simulate the 
rocket plume.    Static pressure,  total pressure and heat transfer rate 
distlrubtions will be obtained at various angles of attack and Reynolds 
numbers with and without plumes,    ohadowgrapn and other photographio 
techniques,  If necessary,   «all be uss* to define  the plume shape. 

Test Pocilities:       Arnold Center Tunnel "B" 

Schedule: 

1961 
|J|F|M|A|M 1J |J|A1S loj NJDJJ 

EWA(s)   No.    7-117 

This Test Supports - 

1962 
F|M1A|M1 J|J|A|S|O|N|D| 

.- Test Report 

Data required to establish deai/m data for the jrohicle 

Flow Time (EWA Rel.  to Compl.)    C 

Dote Data Req'd:        Mftr«h 13£Z 

3     Test Period        k\\\\\\\\W 

FORM a-GlÄM-l^ 3-2?-£-<L gjajEi/vc 02-569/-16  >yCL 

r^t -aooA 
sp 
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t.1.1 HAKJIJAJ AXD TRAKSPORT SQUmSHT 

Bo deslg» dervolojoext testing is ntlelpated la this ersa. R 

V 

Cw- 

UI407I 1000 
föO 

0o 
3 - 2 9 - ^ Z- ggr&jAfC 
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2,1.2.       SFflVICING AllH ENVIfiON- 
KSSTAL E^UIPiraiT-CRYOGSNIC 
RECOOLEE TEST 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No.   1 
Respomible Company? 

Boeing 

Test Title: CHTOGENIC EECOOLER TEST 

Test Objective/Justificcfion:  A rccoder is required in the LL ground ser- 
vicing system to remove the transfer line heat inleak to the LH^ and to 
subcool the liquid sufficiently to satisfy glider temperature delivery 
requirements. 

Experimental data are required to 

1. Obtain overall heat transfer coefficients, liquid and evaporated gas 
flow rates, 

2. Verily the adequacy and safety of the recooler design. 

3«  Develop operating procedures and maintenance techniques. 

Development testing is required to obtain reliable experimental data. Pub- 
lished ^.at transfer coefficients for boiling hydrogen are variable and depend 
Test Articles/Outline:   Up0n a given installation. No boiling hydrogen neat 

exchanger of the capacity required for DS ground 
servicing requirements is known to exist, 

A prototype system consisting of a LL dewar with supply lines for coolant 
and fluid to be cooled, a vacuum pump and necessary level controls and 
valves«la required. 

The 
mance 

HL recooler will be tested in two phases t (a) Heat exchanger perfor- 
e will be evaluated using LK0 as the test fluid; (b) Confirm adequacy 

of the LH2 recooler design with LH« as the test fluid. 

Test Focillties: TuiaUp Test Site and Meoh. Prop. Lab. 
The test facilities must have a capability of transferring the test fluid 
at flowrates up to 10 lb/min. at pressures up to 100  psia. Equipmont is 
necessary to evacuate approximately 2 lb/min. of N, gas und 1 lb/min. IL 
gas at 4-6 psia. 

Schedule: 

1962 

|j|F|M|A|M|j|j|A|M0|N!n|j(FlMlAlM|j|j|A!s|0|N|Dl   ^ 

EWA($)   No.   3-294 

This Test Supports -       _    Design and Drawing Release for LH? Recooler     nnd sijp^crt 

of LH-7.  Servic^-i  Ce-^lnp. T?s^s Dote Data Req'd:       " ' .J IT-15-^^- 

Flow Time  (EWA Rel.  to Compl.)    C -J      Test Period Bsssma 

FORM 2-CI«l-\-\ &äFäES/VC 
un  02-5697-16   vVOL 
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2.1.2       Servioing and Environ- 
mental BquipHient - Hydrogen 
Bjapoaal Syateaa  

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No. 
Respomible Compony: 

Boeing  

Tes> Title: Hjrdxogen Disposal Systems Tests 

Test Objective/Justificoiion:    Daring servicing and operation of the glider LH_ 
systems the vented EL, gas must be oollected and conducted to a safe area 
for disposal.    To develop and confirm safe operation of the disposal system, 
it is necessary to conduct evaluation tests on system components,  (check 
valves,  APU exhaust collector fitting, exhaust nozzlex and on the system 
design of the assembled components. 

During ground launch countdown the glider APU's will exhaust directly to 
atmosphere after T-15 minutes.    To determine if the exhaust might damage 
surrounding structure, umbilical lines, glider, etc., tests simulating APU's 
exhausting to atmosphere are required.    Tests will determine if protection of 
the installation is required or if it is necessary to collect the exhaust to 
the time the cryogenic lines are disconnected. 

Test Articles/Outline: 

1. 

2. 

3. 

Check valves, exhaust nozzle, and APU exhaust collector fitting for 
evaluation testing. 
A prototype disposal system consisting of piping, check valves, flexible 
hose, exhaust nozzle and APU exhaust collector fitting. 
A setup simulating the glider in ground launch position with surrounding * 
APU exhaust, umbilical lines and boom. s rurtt , 

This disposal system.  Item 2, will be tested by introducing hydrogen gas 
into the system and observing the effectiveness of the system to dispose of it. 

The APU exhaust gas effect on surrounding structure will be determined by 
observing flame patterns of a simulated APU exhaust and monitoring temperatures 
of effected structure (item 3)» 

Test Faculties: 

Tulalip Cryogenic Test Paoiliicy 
Mechanical Propulsion Laboratory 

Schedule: 

1961 1962 LSM 
I J | F | M | A 1 M | J | J | A | S 1 O | N | DI J I P I »A I A i .^ I • ! j i A U i O ! N I D |J | F IM 

EWA($)  No. 3-296 

This Test Supports - Design of vented hydrogen disposal systems  

  Dote Data Req'd     'j£lSc&$. 

.    I      Test  Period        CSSSSa F'ow Time  (EWA Rel.  to Compl.)    C 

ciw^ FORM 2-6I8I-M 
^    A/^- Z9- 6?Z. 

U£JJE//\/G Ü2-5697-I6   NVOL 

rAC-t ZÖZ 

y-io   \yv. 
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2.1.2     SÄRVicisa & sm iRoic-arrAi^ 
BQUIP^'SHT - IA, & L0o Servlclag 
Systems Dev. Tests 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No. ± 
Responsible Company: 

Boeljig 

Tost Title: LNtO    SERVICII.'G SYSTH-K DEVELOPMENT TESTS 

Test Objective/Justification:   The glider nitrogen and oxygen supply tanks nuat 
te filled and topped witn oxygen ami liquid nitarogen at low variable flow 
rates and at pressures and densities with close tolerances.    No existing system 
is known which satiaiies the unique glider requireraents.    Although the ground 
servicing systems will consist substantially of existing coaponents, pres- 
sure end tenperature tolerances required by the glider are closer than can 
be predicted from available data on tne equipment.    Design development 
testing is required to obtain reliable design data. 
The test program is being conducted to determine  that the LN- and   0- ser- 
vicing systems can purge, cool down, fill, top-off, empty,  control and 
monitor the glider nitrogen and oxygen systems as required.    Specific test 
objectives arc to: 
1.    Verify servicing system design concepts. 
2*    Develop operating techniques and maintenance procedures. 
J.    Determine ground system compatibility with glider tanks and plumbing. 
W * DP^örEäne-Ntha. existence of pressure surges in the servicing systems and 
Ttst^.ctes/QuVrme:   eliffiiliate them if necessary. 

A prototype servicing system consisting of a LN- supply cart, a high 
pressure supply of gaseous oxygen, a LN_ pump, pressure controls, a 
LIU-CL heat exchanger with temperature controls,  transfer lines, glider 
quick disconnect fittings, instrumentation, control equipment and simu- 
lated glider tank, and prototype glider tank systems are required. 

The ground servicing systems will be tested by servicing simulated glider 
tanks followed by servicing prototype glider tank systems.    When servicing 
capability is adequately demonstrated, the ground servioing systems will 
be used to support the glider cryogenic systems development tests* 

Test Facilities: Tulalip Cryogenic Test facilities 

Paoilities are required for handling 500 gallons of ÜL and 3500 pounds 
ot C02 al 

Schedule: 

of C02 at ^000 PSIA 

1961 1962 
I J | F | M | A | M 1 J | J | A | S 1 O 1 N | DJ J | F | M 1 A I M 1 J j • | A I S | O | N i D 

l?^5 
J   r 

EWA($)   No. 3-295 

This Test Supports 

EIXSSSSuSSKSC 

DESioii Kiay-m.SASE OF LN„LO„ SERTICING SYSTEM AND 
 if—«i   

■ SPffQKT 0? GLIPSR CRYOGEKIC SYSTQS 
DEVELORIENT TEST 

Flow Time (EWA Rel    to Compl.)    C 

Dote Data Req'd:     2-IS-63 

3      Test Period        KWWWWW 

e^ FORM 2-6l«l-M 

%  K'fJ3-Z?~c.z- 

marjEf/VG "" ^2-569)-16   NVOL II 

Düm iiiiliiiiiiiiiiiiMiiiM m\ 
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2.1.2   :     S23VICI30 & IWCROHCh'SKTAL 
KquiF.XrP - LH» Senrlclng System 
Dav. Teat« 

DESIGN DEVELOPMENT 
TEST PLAN 

Prief    No.   k 

Responsible  Company: 
Boeing 

Test  Tifle: I^ SI^VICING SYSTEM DEVELOPMEMT TESTS 

Tesf Objoctive/JustificaHon:      I^Q güder hydrogen supply tank must be filled 
and topped with .liquid hydrogen at low variable flow rates and at pressurea 
and densities with close tolerances.    No existing system is known which 
satisfies the unique glider requirements.    Although the ground servicing 
systems will consist substantially of existing components,  pressure and 
temperature tolerances required by the glider, are closer than can be pre- 
dicted from available data on the equipment.    Design development testing is 
required to obtain reliable design data.    The test program is being conducted 
to determine that the LKp servicing system can purge,  cool-down,  fill,  top-off, 
empty,  control and monitor the glider hydrogen system as required.    Specific 
test objectives are tot 
1.    Verify servicing system design concepts. 
2«    Develop operating techniques and maintenance procedures. 
Jo    Determine ground system compatibility with glider tanks and plumbing. 
k.    Determine the existence of pressure surge in the system and eliminate if 

TesP^ftgRjg^OuHine: 

A prototype servicing system consisting of LH0 servicing unit, which includes 
a supply dewar, a pump, a heat exchanger and pressure controls, transfer line 
and valves, a recooler, a glider quick disconnect fitting and instrumentation 
and control equipment is required. 

The ground servicing system will be tested by servicing a simulated glider 
tank followed by servicing a prototype glider tank system. When servicing 
capability is adequately demonstrated, the ground servicing system will be 
used to support the glider cryogenic system development test. 

Tesf Focilities:      Tulalip Cryogenic Test Facilities 

Facilities are required for handling 1200 gallons LH? at flow rates up to 
15 gal/min. and pressures up to 500 psia. 

Schedule: 

1961 

J|MM|A|M1J|J1A|S|O|N|DJJ|F|M|A|A<A 

1962 

J   J   A   S   O N 
rv v—' v •• • •—:',->"r~i—t 

\ • ^5 

EWA($)   No.   ?.PQ7 

This Test Supports -       Design end Release of LE. Servicing System and Support of 

Glider Cryogenic Systems Development Tests    [)ate Data Req'd:   ; ^ ?.- ) * o3 

Flow Time  (EWA Rel.  to Cc   pi.)    C 3      Test  Period ISVft\\\\XX\J 

FORM  2-G18I-M 
P.O)v~ZT~ CZ 

U/IJEJAttZ \ 1)2-^697-16 jVOL 
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2.1.3    KAIUTSIIAIICl & TIST KQUIP- 
HSKT SSPARATIOB UIIT T2STSR 

DESIGN DEVELOPMENT 
TEST PUVN 

Brief   No. 
Responiibla Co- 

Tlie Boaiu^ Cc 

T-r^ Tlfle:    Breaiibosrd Teste, Separation Unit Toetar 

Te»t ObjecHve/Justlflcotlon; 

Ita evaluation of prellalnary (devalopnant) design of the separat ion unit 
(reference ie-b909-2, paragraph 1.3.6.2.2) 'bench test equipment can be 
accompli shed only be extensive laboratory testing of the breadboard raodel 
of the bench test equJ^KTÄnt.    The tests vlll result in the required refine- 
ment of preliminary design configuration and vill establish the suitability 
of the circuitry and couponent parts to be later incorporofced in the final 
design of this test equipoant. 

DELFTED-This test has been superseded by Test Brief 5, page 203.4 

Test Articles/Outline: 

A breidboard model of the separation unit test set vlll be fabricated and 
tested.    This oodel vlll include a Squib slisulatlns circuit.    All output 
firing signals fron the separation unit vill be terminated in this 
simulator.    TLIB simulator vill be tested for exiiiblti^g actual Squib character- 
iatics.    The breadboard vlll be tested under glider pover.    The breadboard 
vill have a self-check capability vhlch met be compared vith the flight 
hardware. 

Test Focillties; 

ixisting Boeing electronic laboratory facilities are adequate for BTI bread- 
board testing. 

Schedule: 

1961 T 1962 

|J|F|M|A|M|J ij|Ais|0|N|Dij|F|M|A|M|j|j|A|si0|NTpT 

EWA($)  No.   ytes                            -   — -                        —-            * 

This Test Supports - Schematic Release and Functional Testing  

Flow Time  (EWA Rel.  to Compl.)    C 

Dote Doto Req'd:    15 Agril,o2 

3      Test Period ESSSSSO 

VSV       FORM Z'6\ef-\-\ gJUJE-I/S/G ^2-5697-)6  >yOL 
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8.1.3    MAIWEAICa & T2ST KQUIP- 
Hsarr SSPARATICI ICIIT TESTIR 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No. 
Reiponsibl« Company: 

TnaBoein^ Carnany 

Tesf Title;    inglrjoerlug Msdal Toats, Separation Unit Te«t«r 

Te»t ObiecMve/Justlflcotion: 

TCM »operation urJLt (refarvnco Q?-6909-2, para^reph 1.3.8.2.2) banch test 
egolpcent must lo evaluated to detertalne ti* extent to vnlch the design per- 
foroance 1 squireranxa axe satisfied by t:ie es^inoeriiv; design.    Prior to 
release of vue I'in.?-! ueair^i, the ability and perx'onc&nce of the test equlp- 
■ent to fulfill tu> flirrt hardvare tasting requlreaants uust be ootorr-ir^d. 
Inadeqviecies det-cnstrated in the ttagineering Model Test progran will allov 
design modifications to be incorporated in the model taus proventlag re- 
design at a later sta :e in tne pro.jran. 

DELu'.'ED-Similor jvniuation tests will be conducted on Tiociified cre^abocrd noceis, 

Tesf Articles/Outline: 

Taste on the engineering model viU bo conducted to determlna the extent 
to viilch the test set sicmlates the actual glider loads on tlie separation 
unit,    ühe accuracy In vhlch tiie solf-ciioak capability operates will be 
determined.    The input end output «i^nal levels vill be coicpared vith those 
values encountered under flight conditions. 

Tesf Facilities: 

Sxisting Boeing electronic laboratory facilities ore adequate for Bngineerisg 
nodal testing. 

Schedule: 

1961 

|J|F|M|AJM|J [JTATSTOI NIDJJ M 

EWA(j)   No.     V^5 

This Test Supports - 

1962 
M A   SO  ^J JL^^ 

N 

^Cfll Klgctrlcal Schenatlca aad Parts List 

_ Date Data Req'd:      15 Doe. t2 
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8.1.3    MAHTTESilliai & TSST IQUIh- 
MSm - 8IGXAL COBVSRTSR TSSTZR 

DESIGN DEVELOPMEf.'T 
TEST PLAN 

Brief No. 3 
Raspomibla Corrpony: 
The Booing Coopoay 

T«>f Title;  Breadboard Teat«, Signal Cosvttrtar Tester 

Tesf Objective/Justlftcotlon: 

fvaluatlon of preliminary (development) design of the signal converter 
(reference D2-6509-2, pare^raph I.3.Ü.3) test equlpoent can be accocpllahed 
only be extensive laboratory testing of the breadboard oodsl of the beach 
test equipment. The testing will result In reeiulred reflaemant of pre- 
liminary design configuration and vill establish tae suitability of the 
circuitry and component parts to ba later incorporated in the final design 
of this test P'-vi-rjcnt. 

DELETED-Tnis test hos been supersedea bv Vest Brier 5, page 203.4 

1. ., ^^.^W^^^.^^^^**^^ ,^J&\ 

Test Articles/Outline: 

A breadboard model of the signal converter test set will be fabricated 
and tested. The B7B vill simulate the serial, binary data output of the 
verdan model 31 computer to toe (8/C) signal converter and present the 
fquivalent loads to the 8/C that it would encounter In actual operation. 
The BTK will tost the 8/C for prcper signal-conversion and proper storage 
and read-out operations of the digital instruments. 

Teit Focilitles: 

Existing Boeing electronic laboratory facilities are adequate for BTI bread- 
board testing. 

Schedule: 

1961 1962 
|J|F|M|A|M|J|J|A1S|O|N1D|J|F|M|AJM 

(~~"^"A—'—'I— 
EWA(0 No   ^426 

Thl$ Test Supports -   Sehecatlc Release and Functional Tests 

N 

Flow Time (EWA Rol.  to Compl.)    C 

Dato Data Req'd:     15 ?iay 62 

3      Test Period kV>\\\\\\U! 

X^.        FORM 2-6l«l-»-« aajEi/VG D2-5697-I6  \VCL I! 
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2.1.3    VXLJJnaJJiCM & T^3T EQUIP- 
fcSVr - SIGSAL COaVSKTIR Ti2STER 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No. 
Rasporuibia Company: 

The EoelU'j; Ca-^xmy 

Tesf Title:      Haalaaering Itodel Testa, Signal ConvwUr Test«» 

Te»f Objective/Juitiflcotion; 

The elgMl eoaverter (reference IE-6909-2, paragraph 1.3.9«3) "bench test 
equlpauent must bo evaluated to deterr.l re the extent to vhlch the design 
perforcaaee requirements are ec.tlsfled by tue e^lsaerlng deslcn.    Prior 
to release of the final design, the ability and perrorrance of the teat 
eqnlpEient to fulfill the fllgnt hardvare test reouire^ents cust be dexenclned. 
Isadaquaeles deoonstrated In the eo^ineering Dodel test progrcm vill allow 
design oodlf icatioas to be incorporated in the model th^crpreventinj re- 
design at a let er ctr.-e in the program. 

DEw£TED-Sl ."lilor svaiuafion tests wlil be conductea on mcairiea Lrecccccrd T.cceis. 

Test Articles/Outline: 

Testa on the engineering model vlU be conducted to determlao the extent 
to vhlch the test set simulated the ectual r^licier loads on the sif^nal 
coBverter.    The accuracy vlth vhlch the self-check capability operaxes 
will be detomiaed.    Input and outrnit sipnallsvels will be compared vlth 
those valves encountered under fllg-it conditions. 

Test Facilities: 

Sxlstlnc Boeing electronic laboratory facilities are adequate for engineering 
"  model testing. 

Schedule: 

1961 
|J|F|M|A|M |J |J1A|S |O| NID J   F 

1962 
M M sjo N 

EWA($)   No.     3A26 

This Test Supports -         lt>glanftr1 nj ifadflJ gl^gtrj.cal SaiaaaUg Ra^^ge end Parts 

 Wet  Dote Doto Req'd:       Jan. 10,   'u3 

Flow Time  (f.WA Rel.  to Compl.)    C 3      Test Period ssssssa 
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2.1.3    BinCH TEST EQUIFOTT 
KLBCTHICAL ASD ELSCTRCIJICS 

DESIGN DEVELOPMENT 
TEST PUN 

IMof No. 
Retponsibi« Company! 

Tei» Tlrle:  Breadöomrd J-todel, Bench Test Jbriipoent (BTB), Electrical 
and Electroxiie 

Test Objective/Justlficotlon;  ^e objective of this test program is to develop 
end test breadboard iroäels of STK vhich vlll be vised for testing electrical 
and electronic glider hardware. The breadboard« vill be huilt through the 
Joint effort« of an engineer-technician teaa to reflect prelininary design 
concepts. Testing of the breadboards vlll pemlt evaluation of the prelimin- 
ary design and vill result in the refinetuent necessary to meet design 
objectives. 

The glider vlll include subassemblles of nev design. The bench testing of 
these unique glider packares der.ands «peclaül&ed test equipnent involving 
nev design concepts. Therefore, developrant&l testing of the BTB is essen- 
tial to insure perforcence consistent vlth design specifications. 
The breadboards constructed for the developoent program vill serve a dual 
purpose. Since bench testing vill require only one of each item of BTE, the 
same breadboard model vhich is used for development testing of BTB design c. n 
also be used to perform the functional testing of glider hardware. 

Test Articles/Outline! 

The test articles vlll be those item« of electrical and electronic BT2 listed 
belov. A breadboard model of each item vlll be fabricated, tested, and 
reworked in order to achieve a suitable design. Each article of BT2 vill 
be tested to evaluate its ability to present simulated loads to, apply 
power to, Insert stimuli in, andlzaonltor outputs of a glider package. 

1. BTE, Conv, Slg Data Card Assy 6. 
2. BTH, Conv, Sig Data Modules 7* 
3* BTB, Converter, Signal Data 8. 
V. BTB, Main Power Box 9« 
5« BTB, Frogranmer Separation 10. 

BTB, Rudder Pa dal Assembly 
BTB, Side Am Control Assy 
BTB, Subsys ELec Rel Pal 
DITMCO, Junction Cabinet 
Power Supply, BTB, FCSE 

Test Facilities: Bxlstlng Boeing laboratory faculties are adequate for BTB 
breadboard testing. 

Schedule) 

|JiF|M   AJMlJ iJlAlslO   NIP  J   F 
96 Z 
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M 
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EWA(s)   No.      Vl»25 

This Test Supports -       Byna-Soar Airborne System Readiness Tests per  

Ig-$697-16, Volu::* V  Dote Data Req'd:       6-23*63 
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2.1.3    Bench Teat Equipment 

Mechanical 
DESIGN DEVELOPMENT 

TEST PLAN 

Brief No. 6 
Raiponsibl« Company: 
The Boeing Company 

Tett Title;  Breadboard Model, Bench Teat Bqulpment (ATE), Mechanical 

Imit  Objective/Jintlflcotlon: The objective of this test program la to develop 

and teat breadboard öiodele of 3TS which will be uaed for testing lechonical 
gilder hardware. The breadboarda will be built through the Joint efforts of 
an engineer-technician team to reflect preliminary design conccpta. Testing 
of the breadboards will pemlt evaluation of the preliminary design and will 
result in the refinement necessary to meet deaign objectivea. 

The glider will include aubassemblies of new deaign. The bench testing of 
these unique glider packages demands specialized teat equipment involving 
new design concepts. Therefore, developmental testing nf the BTE la essential 
to insure perfonaance consistent with deaign specifications, 

The breadboards constructed for the development program will serve a dual 
purpose. Since bench testing will require only one of each item of BTE, the 
same breadboard nodel v.hich la uaed for development testing of BTE deoign can 

-aljaa be usetl-to.perform the functional testing of glider hardware. 

The development testing trill be limited to those components and subaasemblies 
of BTE which are of new and unique deoign. The list of mechanical BTii is not 
yet completely defined. Those items for which development testing is antici- 

pated are: 

i 
BTE, Hydraulic 
Simulator SJec Seat 
BTE.AP & GU (Mechanical Portion) 

Teil FocillHes;    Existing Boeing laboratory facilities are adequate for BTE 
*~"      ' breadboard testing. 

Schedule! 

1962 t jgg 

I JitLM lAlMj.J_U.I Aj S JO | N Ipj J]:]^ A JMiJ 1 J j A | S | O I NTO] 
 f T-  -«-T-—-<-*-,;-v- vvxr^r Ws'- '—'—" "f 
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2.1.^   Ground Checkout 
Equipment 

DESIGN DEVELOPMENT 
TEST PLAN 

Brlaf  No,     1 
Retpomibi« Company i 

Test TIfle: Breadboard Tests 

Test ObjecMve/Justiflcotion;       Laboratory testing and evaluation of breadboard 
models of portions of the 3C0E Is required.    This breadboard testing is 
necessary to establish the design in those developmental areas where there 
is lack of certainty as to the equipment configuration which will beot meet 
the performance requirements. 

Te»f AfHdes/OutHne;       The following QCOE items will require breadboard test- 

ing to establish desigh; '   b 

1* Glider Test Set 
a) Flight Control > 
b) Squib Simulator   k 

RP Coupling and Distribution System 
Card Punch Device 
ARM Turbine Test Control Unit 
Leakage Detector 
Qlider Suspension System 
Servo Valve Controller 

2. 
5. 

5. 
6. 
7. 

Tell FocIIIHe»;     Existing Boeing Electronic Laboratory facilities are adequate 
for GCCE breadboard testing. 

Schedule! 

1961 

m 
i ■ i 

19T2 
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EWA(»)   No.    3-402 
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2.1.1*    GROUND CHECKOUT BQUH^EWT 

Teet Briefs 2 and 3 ond accorptmylng scixedules (paces 205 trjough 215) 
have been deleted.    Tiiß require: ent for evaluation of "prototype" models 
vUl be net through ei^lneeriog evaluation of end item hardware. 

Ul 40'l 1000 (-.. IAC ISH L mi 

^   ^'S-zi-cz. 
£HF£//VC NoIß-5697-16, Vol. II 



2 .3 .2 .1 
Launch Control Equipment 

DESIGN DEVELOPMENT 3rl»f No. 1 
TEST PLAN Responsible Company: 

____________________ The Boeing Company 

Test Title: Design Development Testing, Glider Servicing & Control Console (GSCC 

Test ObjecHva/Justification: 
During countdown the CSCC remotely controls the following! (1) monitors all 
glider cryogenic tank temperatures and flow rates, (2) monitors cryogenic fill 
line temperatures and pressures at the top of the umbilical tower, (3) indi-
cates liquid presence? at LH,, LO and fill and rent line service umbilical 
connectors, (4) indicates and controls the position of umbilical cables, and 
(5) controls all valves on the cryogenic servicing unit, and the cryogenic 
valves on the Glider. . - . . k 
' * ft •< 
The purpose of these tests is to provide an evaluation of the .'preliminary 
development design %f the GSCC. As a result cf these tests the circuitry will 
undergo necessary refinements to insure it3 suitability for servicing, con-
trolling and monitoring the glider cryogenics and related systems. These 
tests will also, verify the suitability of the GSCC to coordinate the required 
servicing functions as required. 4 
Tot Artieles/Qutllne: • 

A breadboard model of the GSCC will be fabricated and tested. Testing will 
include, but not be limited to, the capability (1) to transmit the status 
indication of each of the systems being serviced and of the overall servicing 
. operation to the Glider Launch Control Coordinator, (2) to transmit indication 
of critical temperatures, pressures, and rates of change to the Protective 
Monitor and Control Console, (3) through interface with the AFKPC Seauencer 
to accept timed function control, (4) to control all purging and filling of the 
cryogenic systems, and (5) to control and monitor the position of the electri-
cal and servicing umbilical lines. 

Subsequent to breadboard development, the test article will be interconnected 
with other operational breadboards and simulators for LCB system testing. 

Tast Foci lit les: 

Engineering Design Support Shop (2-4080) 

This Test Supports - Q<fLtr?i*r flioo F?t c 'K /c^ , L>2-'so ̂ 2.^. Qflckt*C-/A,Cr 

_B> 

Schedule: 
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| j | F j M | A | M | J |J | A | S | 0 
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2.3.2.1 
Launch Control Equipment 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief No.  Z 
Retponsibia Company: 

Trie Boeing Conrvany 

Teit Title; Design Development Tcatinc, Protective Monitor & Control Rack (FKCR) 

Test Objective/Justlflcotton; The purpose of these teats is to collect informa- 

tion which will parcrt eraluation of the development design of the Protective 
Monitor and Control Rack, As a result of this testing, circuitry and component 
aosemblieB will be developed which will fulfill the operational requirements of 
the PKCR. The function of the PI'CR is to control and coordinate the activities 
around the air vehicle, GSE an^ facilities so that personnel arid/or equipment 
suffer no serious injury or impairment. Certain abnormal events will require 
immediate automatic action to avoid catastrophe. These events mu^t be sensed 
and appropriate control exercised in order to keep damage to a minimum. The 
rack must also be capable of verifying that the launch complex area is returned 
to a safe condition nftor completion of an abnormal set of events following 
sensing of a malfunction. 

The final design of a functionally operative PMCR can only be developed and . 
proved by building a breadboard model of the rack, testing it, and changing 
the preliminary- design as necessary. 
Test ArtfcTes/Outline! 

A breadboard model of the RI'C ra^kwlll be fabricated and tested. Ability of 
the circuitiy to relay status conditions to proper sources such as the Rango 
Safety Officer and the Pad Safety Officer will be tested. 

Status condition signals requiring testing include, but are not limited to, 

the following« 

1, Fire Detection 'f. Hazardous Pilot Cabin Atmosphere 
2, Abnormal Pressures        5» Hazardous Electrical Conditions 
3, Ordnance and Arming Devices 6. Discrete Signals 

Subsoqueni to breadboard development, the test article will be interconnected 
with other operational breadboards and simulators for LCE system testing. 

Test Facilities: 

Engineering Design Support Shop (a-'fOSO) 

Schedule: 

1961 

|J|F|M|A|M|J |J1A|S |O| NJD M 
1962 
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2.5.2»! 
Launch Control Equipnent 

DESIGN DEVELOPMENT 
TEST PIAN 

Brlof   No.    3 
Raiponsibi« Company: 

The Boeia-: Company 

Test Title;  Deaign Dovelopment Testing, Glider Tcot Conductor Console (GTCC) 

Te»t Objective/Jmtiflcotton; 

The purpose of those tests is to obtain infornation which will allow evaluation 
of the preliminarj' (development) design of the GTCC.    The testing '-all result 
in required refineoent of preliminaiy design configuration and will establish 
the suitability of the circuitry and conponent parts to be later incorporated 
in the final design of this console. 
The GTCC contains provisions for centralized control and monitoring of detailed 
glider checkout, servicing and launch sequencing during all phases of launch 
complex operation.    It muat provide" these control and monitor services for 
equipments and subsystems which are themselves newly developed.    A functionally 
suitable GTCC can be attained only through extensive laboratory testing and 
evaluation of a breadboard model to obtain and prove satisfactory perfomance 
under all expected operating conditions, 

Te»t ArticIes/OutHne; 
A breadboard model' of the Glider Test Conductor Console will be fabricated and 
tested.    Satisfactory voice communicationo or signal receipt, emission, reactior 
and response must be establishpd between the GTCC and its interface equipments. 
The testing will include use of actual or simulated signals and evaluation of 
results in relation, to equipment Requirements for accuracy, stability, component 
tolerances, and other design parameters.   The interfaces involved are as 
followsi 

1. Flight Control Center 5.   Glider Launch Data Recorders 
2. Kaster Control System 6.    Protective Monitor & Control Rack 
3. Glider Section ?•    Glider GCOS 
4. Servicing Control Console 

Subsequent to breadboard development,  the test article will be interconnected 
with other operational breadboards and simulators for LCE system testing. 

Test Focilltie»;      Engineering Design Support Shop (2-^080) 

Schedule: 

?61 196? 
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Flow Time (EWA Rel. to Compl.)    C 3      Tost Period IWAVWW^ 

FORM 2-6.8M-1 to     l0.^.6^ gJUJEIA/G D2-5697-I6  ^OL 
TAOl   v   ^ 



r- 
mit mi wvm* rmmmmrwmmmmmmmi..i\      —   «•'*••< * —~'— '-■-■■■ m 1-- — ■•^"^"n^^^^H 

v;. 

2.5.2.1 
Launch Control Equipment 

DESIGN DEVELOPMENT 
TEST PLAN 

Brlof  No.    A- 
Raipontibi« Company! 
The Bee in,-; Conpany 

Test TU let    Design Development Testing, Simulators, Test Signal, LCE 

Teit Objective/Justlfkotlon; 

The Launch Control Equipment (LCE) is designed to be self-verifying. Signal 
simulation is required for those equipments which are not part of the LCE to 
provide this self-check feature. Signal simulators arc therefore required to 
produce signals which during a countdown would normally be ruceived from the 
Glider, the Ground Checkout Equipment, the La'mch Complex .Facilities and the 
Booster Launch Control and Monitor Equipment. 

The purpose of these tests is to obtain information which will permit the 
evaluation of the develojment design of the Test Signal Simulators.    The test- 
ing will result in refinement of the prolininaiy design configuration and will 
establish the capability of the simulators to support the checkout and test 
of Launch Control Equipment. 

Te»» ArHcles/Outline; 

Breadboard models of the Test Signal Simulators will be built and tested. 
Preliminary design of the simulators will be changed as necessary to provide 
appropriate terminating characteristics for those transmission lines originat- 
ing l|rom LCE interface equipments and to provide a means of signal insertion 
into the Launch Control Equipment es appropriate to perr.:it self-verification 
tests.    The Test Signal Simulators will consist of one rack and four or more 
suitcase-type portaole units.    The rack and each of the portable units will 
be nocked-up for testing. 

Subsequent to breadboard development, the test article will be interconnected 
with other operational breadboards and simulators for LCE system testing. 

Test Facilities: 

Engineering Design Support Shop (2-^000) 

Schedule: 

1961 
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2.3.2.1 
Launch Control Equipment 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief  No. 
flsipontioi« Company; 

The Booing Conpany 

Tost TUIe!   Design Development Testing, Glider Launch Control Signal 
Conditioners and. Amplifiers 

Test Objective/JusHfkcrfton; 

The purpose of these tests is to evaluate the preliminary (development) design 
of the signal conditioners.    As a result of the'tests the preliaincry design 
configuration will be reviewed for refinement.     The suitability of the cir- 
cuitiy and components to be incorporated in the final design will be establish- 
ed by these tests. 

Signal conditioners preserve the fidelity of monitoring signals by eliminating 
or reducing the degrading effects of signal attenuation and distortion.    These 
anomalies are due to transmission over long ler^jths of cable.    Only by build- 
ing breadboard models and testing under conditions similar to these at AFKTC 
can the development design of the signal conditioners be tried and proven so 
that final design will result in functionally suitable equipment. 

Test Articles/Outline: 

Breadboard models of the signal conditioners will be fabricated and tested. 
The following types of signal conditioners must be testedi 

(a) cathode followers (e) high and low pass filters 
(\>) phase correction networks » (f) impedance matohirg networks 
fc) signal trfinsformation networks (g) signal converters 
(d) wave shaping networks 

Engineering analysis of signal problems which may arise as launch complex 
design iwars completion may indicate the requirement for additions^ signal 
conditioners to those listed above. 

Subsequent to breadboard development,  the test article will be interconnected 
with other operational breadboards and simulators for LCE system testing. 

Test Facilities: 

Schedule: 
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2.3.2.1 
Launah Control Equipment 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief   No. 
Responsible Company: 

The Boeing Company 

Test Title:    Design Development Testing, Glider Launch Control Equipment, 
System 

Test ObjecHve/JustificoMon: 

The purpose of these tests is to test the ability of the prototype components 
of tha Launch Control Equipment  (LCE) to perform satisfactorily both indivi- 
dually Knd as a system. 

Only by testing the entire LCE as a system can the ability of the individual 
components to perform satisfactorily when interconnected be verified. 

Deleted - The requirc^ei« for system 
evaluation of prototype modele 
will be net through engineeriag 
evaluation of end item hardvare. 

  ä**&*<{ 
The test articles will be prototype models of the following equipment 1 
Test Articles/Outline^ 

Cables, Glider Launch, Umbilical 
Console, Protective Monitor & Control 
Rack, Glider Launch Control & Monitor 
Signal Conditioners 5: Amplifiers, GLC 
Harness, Set, Test LCE 
Auxiliary Equipment, Blockhouse Glider 
Launch Control Equipment (System) 

Console, Glider Launch Coordinator 
Console, Glider Servicing & Control 
Cables, Glider Launch Control 

Interconnecting 1 
Junction Boxes, Glider Launch Control 
Simulators, Test Signal, LCE 
Recorders, Glider Launch Data 
Station, Pilot Monitor 

The testing will be aocomplished to verify the ability of the equipment to 
perfom individually and together as a system, and to render required changes 
as problems arise. 

Test  Facilities: 

Engineering Design Support Shop 

Schedule: 
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2.5.^.1 
Launch Control oqitlpoent 

DESIGN DEVELOPMENT 
TEST PLAN 

^Hef   No. 1 
Ratponsioi« Componyt 

Tho Eooin,^ Corapaiy 

Teit Title;  Deal/tpi Doveloroent Tooting, Liatribution Hacks and Boxes, Glider 
Launch Control 

Test ObiecHve/JmtlflcoHon; 

Rncks anA boxes are required to provide 'iatribution points for tranamisaion 
lines throi^hout the launch coaplex for power co.itrol, nonitorinß and data 
recording. 

The puoTAjJe of these tests is to evaluate the prelininaiy design of the 
circuitry interconnections and terminal strip placement of the Distribution 
Racks and Boxes.    Thüse tests will establish the suitability of the junction 
box circuitry to perform as designed} they may show the need for revioing 
layouts to provide a more orderly interconnection of the different itons of 
equipmant. 

Tgtt ArMciet/Outllne» 

The test articles will consist of mocked-up racks and boxes wldch will be 
used to interccnnect the breadboard Eodels of the Launch Control Equipment 
(where available) together with sinulated signals from other equipment.    One 
or more rack models will be built and one model box. 

i 

These srticles will be energised to test for continuity, adequacy of insulation, 
resistances, cross-talk, radio frequency interference and other anticipated 
junction point problems as well aa optimum junction box placement. 

Test Facilities: 

Engineering Design Support Shop (2-4000) 

Schedule; 
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2.3.2.1 
Launch Control EquipCient 

DESIGN DEVELOPMENT 
TEST PLAN 

Brief No.    ■=? 
Koipontibl« Company: 

Tho Boeing Conpany 

Te»t Title;   Design Develoment Testing, Glider Launch Control Interconnecting 
.-„"""_    "   and umbilical Gables 

Tett ObjecMva/Justiflcotton; 

The purpose of the tests is to evaluate the preliminary design of the Glider 
Launch Control Cables to allou required refinement of preliminary design or 
configuration, and to collect information and data so that all preparations for 
final hardware design are complete.    These oables are useu to interconnect LCE, 
GCOE, Serricing Equipment, facilities, etc., to acoomoodate complete and co- 
orlinated over-all control and monitoring of the glider and the launch complex. 
The cables from individual equipment terminate at Junction boxes and intercon- 
nections between equipments is made at the junction boxes.    Cables are shielded 
and grounded as required to limit interference to an acceptable value.    The 
equipments widch these signals serve are newly designed.    Unique electrical 
signal  problems are euro to be encountered.    Assembling and testing sample runs 
of these cables (complete for some end only partial Tor others) is mandatory to 
assure cable desi/Tn wnich will result in satisfactory performance under all 
fxpected operntiiy conditions. 
eif AfHcleyOufline! 

The test articles will be those cables (or portions thereof) which engineering 
analysis reveals riust be tested for satisfactoiy transmission characteristics 
in mating, monitoring, controlling, or recording the equipments,  signals, and 
events of a ground launch.    Where testing is necessary, complete or partial 
cable runs will be made up, used llor transmission, and tested for such expected 
problems as crosstalk, electronic interference,  inductive and capacitive re- 
actunce and grounding and shielding problems and requirements.    These cables 
will also be used to interconnect LCE breadboards and working models for LCE 
system-type testing. 

Teit FactllUe«; 

Engineering Design Support Shop (2-^080) 

Schedule: 

1961 

N M 

|9/£ 

M|j|j|A|s|o|N|D|j(r 

ISMS^SSSS zu 
|J|F|M|AJM |J jj|AJSiO 

EWA(»)   No. 3-3*3 (— 

Thli Teit Support» -    ftv^/Mf  f)*JO   Pf^iOKl<> fr?   P 2 - ^o 5:Kf iV»^/^r "Pn ^AJ 

PecJuur^v.^rs. luTt-^fp^tcT  4 U^iLlC^l Otfjü^Date Dato Req'd;    5"- / -o^L-      ^> 

Flow Time (EWA Rel.  to Compl.)    C 3      Teit Period casssa 

FORM 2-6l«l-M f0    tü-H-6 &&&/*£? 
A/ J t     ~ 

no 
Ü2-5697-I6  \VOL 11 

TAOI   £ £ 3 T 



2.5.2.1 
Launch Control Equipment 

DESIGK' DEVELOPMENT 
TEST PLAN 

Srlof  No.   9 
Kaipomibi« Company: 

The BoGiryr Conmny 

Te»t Tlfle:      Deai(?n Development Testin/j,  Glider Laxmch Data Recorders 

Test ObjecMve/Juittficotlon; 

The purpose of these test? is to obtain information to evaluate the preliminary 
desißn of the Launch Data Recorder Equipment Group.    Present design concept 
contemplates the use of commercial recorders.    The circuitry and components 
electrically connected to these recorders must be tested for compatibility 
with the recorders and with the interfaces.   Typical interfaces sure the Pro- 
tective Monitor and Control Rack, the Glider Servicing and Control Conaole, 
the Program Evaluator, and the glider GCOE.    Typical measurements or functions 
which require recording include umbilical cable signalsj voice coordinations; 
range and countdown time codes} cryogenic, pneumatic and hydraulic tempera- 
tures,  pressures and flow rates; as well as status and control signals from 
GCOE and LCE consoles. 

Tesf ArHcles/Ouflln«: - « 

The test articles will bet 

1. Oscillographic and magnetic tape recorders.    (These will be borrowed 
for test usage.) 

2. Various signal sources te simulate launch complex signals. 
3. Various types of signal conditioning equipment. 
4. Simulated (for length and adjacent cabling) transmission cables. 

The test plan will consist of feeding signals from models of Launch Control 
Equlpaent (where available) together with simulated signals from other equip- 
ment into recorders to assure that the required permanent usable data record 
is produced. 

Subsequent to breadboard development,  the test article will be interconnected 
with other operational breadboards and simulators for LCE system testing. 

Test Facilities: 

Engineering Design Support Shop (2-4080) 
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2.5.2.1 
Launch Control Equipnent 

DESIGN DEVELOPMENT 
TEST PLAN 

ßrlaf  No. 
Raipomibi« Company i 

lest TlMe;      Design Development Testing,  Power and Punction Control Rack 

T»it ObjecHve/JusHflcotfon; 

The Power snd Function Control Rack accompliBhes function switchliv? and power 
control during the launch countdown between LCE equipments and Ground Checkout 
Equipnent.    It also furnishes one or more carefully regulated low voltar^J, 
direct euiTent power aouroe(s) for uce in conditioning extremely critical 
signals from cryogenics status transducers.    The final design of this  equipment 
can only be developed by building a breadboard model of the rock, testing it, 
and changing the preliminary design as necessary. 

Test Articles/Outline} 

The Power and Function Control Rack will bo mocked-up and tested in the labora- 
toiy.    The equipment will be tested to confirm the following capabilitiesi 

1. Changing certain glider control functions, which will be received 
fron the glider umbilical at AITCPC, from checkout mode to launch 
mode; this will involve switchxng controls between LCE and GCOL as 
necessary, 

2. Controlling gJider power and relaying power quality,  circuit 
breaker position, and safe operation statu? information, 

3. Providing special, carefully regulated,  power sources as required. 

Subsequent to breadboard development, the test article will ha interconnected 
with other operational breadboards and simulators for LCE system testing. 

Test Facilities: 

Engineering Design Support Shop (2-4080) 

Schedule: 
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2,3.2.1 

LAUNCH CONTHOL EQUIPMENT 
DESIGN DEVELOPMENT 

TEST PLAN 

[Brjef   No.        I I 
rt4tporm&j« Ccrnponyt 
Tha Boeing Company 

Teit Tlfle:    OLIDBB ÜMBIUCAL BOOM EVALUATION 

Tot ObiecHve/Jwtlficotlon;  Th« obj^ctitee of these'ttete are to w>rlfy the 
following: 

1, That «11 uabilical lines and booaa cloar the Tehicle take off enTelope 
within the tlae allotted. 

2, That the electrical booa and lines cl^ar the glider abort envelope 
within tus time allotted. 

3, That all lines, booms, disconnect fittings, hydraulic actuators, 
snubbers and other equipment function properly without interference 
ol* failure during all boo« operations. 

k.    That the effects of cryogenics in the llnescdo. notolatroduce any 
undesirable characteristics during boo« operations. 

These tests are required because of the major role the booa operations perform      - 
during the  final phases of the countdown.    The boon design will involve erection 
and retraction mecnamsms working in conjunction with the flexing  of large, 

lf.it Armeies/Outline; relatively stiff cryogenic and electrical lines. 
Adequate operation of the boom with resulting safety of the vehicle can only be 
assured by test. If these tests were uot performed until after installation of 
the booa at the launch pad, any required revisions would delay the glider test 
program. 

aiider umbilical booa (the actual AGE item later installed at tha pad) 
Simulated umbilical tower1 (for mounting item 1) 
Simulated glider (umbilical doors,  fictings and affected skin surfaces) 
Electrical and hydraulic power for boon operation 
Liquid N- for cooling cryogenic lines 
Liquid NI pump, lines, valves,  fittings,etc.,   for item 5 
Cryogenic umbilical lines f-«*««!   tr.v. nr a* elos« A 

as possible) 

1. 
2. 
3. 
k. 
5. 
6. 
7. 

8. Electrical umbilical lines 
as possible) 

9. Disconnect couplings 

Tost Foci IIHet: 

(actual AGE or as close a simulation 

(actual AGE or as close a simulation 

Mechanical Propulsion Lab 

Schedule! 

|J|F|M|A|M|J ij|Als|o|N|Dijlr 
.-•.   I 

EWA(j)   No.  

M A   M 
i.l.lV,\\Vl\\VJ-J 

J1J|A|S|O|N|D| 

This Test Supports - Shipment of Operational Boom to AFKTC 

Flow Time (EWA Rel. fo Compl.)    C 

Dote Dato Req'd:     3-1-63 

3      Teil Period        WAVAWKl 

FORM 2-6»ei-M oar&i/vt; D?-S&97-16  yVOLII 


