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1.0 scops
This specification establishas the perforsance, design,
developmient, and testing requirezents for the Dyma-Soar
Test Instrumentatiocn Subsystem (TIS).
1.1 TAB SYSTEM |

The main secticn of this specification describes general
requirements which are applicable to all soxporents of

the Test Instrumeatation Subsystea (irncluding all secondary
subsystems). This specification is further arranzed to
inter-relate the secondary subsystexzs of the TIS and to
describe additicral require=zents pertinent to each such
gubsystem., Serarate TAB designations are assigned to the
secondary subsystem as follows:

TAB A: Glider Instrucentation Subsystem

TAB B: DBooster Instrumentation Subsystem -

TAB C: B~52 Carrier Instrumentation Subsystena
TAB D: Ground Data Recovery Subsystea

TAB E: Data. Processing Subsystem

TAB F: Ground Check-Cut and Support Subsystenm

V140711000 (was BAC 1544-L-RD)
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2.0 APPLICAELE DOCITITNTS

- 2el GOVERNIENT DOCUNENTS

AF Bulletin 678
MIL-STD-143

IRIG Document 104-60
MIL-D-70327
MIL-E-41588
MIL~E-8189B
Aérm.sl-l :
HIL~I~26600

MIL-H-26512

MI1~-STD=-1320A

ASD Technical Report
61-381

The following Government docuronts and othoer publicaticns
constitute a rart of this srecification to the extent defined
herein. Wwhere conflicting requira=ments exist, the require-
pents of this specificatica shall govern. -

Current List of Strategic and
Critical Materlials

Specifications and Standards, Order
of Precedeace for the S2lecticn of,
Dated 15 June 1560

- IRIG Standard Time Formats

Drawings, Engineering and
Associated Lists

Flectronic Equipment, Ground,
General Requirexzents for

Electronic Equipment, Guided
Missiles, General Specification for

Buman Factors Data for Manned
Aircraft Weapon Systenms

Interference Control Requirements,
Aeronautical Equipzent

MYaintainability Requirecents for
Weapon, Support, and Command and
Control Systems and Equipnment

Identification Marking of U.S.
¥ilitary Property

Guide to Design of Mechanical
Equipzment for Maintainability,
Dated 11 August 1961
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2.2 NON-GOVERMENT DOCUMENTS
D2-7342

D2-7391
D2-7417-1

D2-7481

D2-80396

Dwg No. 25-80231

Dug No. 25-80670

Dyna-Soar Master Data Measurement
List

Specification, Characteristics of
Glider Electric Pover and General
Requirements for Load Equipment

Specification for Dyna;Soar
Coznunications azd Tracking
Subsysten

Electronic Packagzing Requirements,
Contract Procured Flight Equipzent

General Requirements for Dyna-Soar
Source Control Drawings and Procure=
ment Specifications

Test Instrumentation Subsysten,
Airborne, Envelope of

Signal Conditioning - Test Instrumen-
tation Subsystem; Znvelope of -

D2-80108 Test Instrumentation Transducers
: . Installation Eandbook
U3-4071-0008 (was BAC I546-L-A2) . l e 868 '
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3.0
3.1

3.1.1

3e1e2

31,3

PZRFORIANCE AND DZ3SIGHN RESUTRUVENTS

SUBSYSTEM DEISCRIFTION

The function of the Test Instrumentation Subsystem (TIS) is

to acquire test data concerning the opcraticn of the various
glider subsystens, the perforzance of the air vehicle, and

the condition of the pilot during the Air Launch and Ground
Launch phases of the Dyna-Soar Test Program. The TIS consists
of the follawing five major subsysters which are treated in
detail in the TAB sections of this specification.

Glider Instru=entation Subsvstem

The Glider Instrumentation Subsystem consists of equipment to
sense, process, store, and transuit test data and pilot volce,
Frequency Modulatiocn (Fi{) and Pulse Code Modulation (PCM)
techniques will be enmployed to gather the continuous data

and sanpled data, respectively. All collected data will be
recorded on bcard as the prinmary means of data acquisition.
The PCH data and selected F{ data will be routed to the
Cormunications and Tracking Subsystez (CT*) for transmittal
to the Ground Data Recovery Subsystem., The CTS requirements
are specified in Boeing Document D2-7417-1,

Wide-Band and Narrow-Band telecetered data will be available
during specific periods of flight. Band-switching will be
accozplished in accordance with the Data Acquisition requirenments

of Paragraph 3.2.3.

Ground Data Recovery Subsysten

The Ground Data Recovery Subsystem utilizes the ground elements
of the Coznunications and Traching Subsystem to receive the
glider telemetered data., The CTS will down-convert the glider
signal to a frequency suitable for input into a standard VHF
telemetry receiver (215-260 lc range) or, if required, into

the Predetection Recording System. The postedetected output
of the Predetcction Recording system or VHF receiver is
delivered to the PCM and FM elements of the Ground Data Recovery
Subsystem, which are capable of converting their respective
signals into time-corrplated outputs suitable for display and
recording.

Data Processing Subsystem

The Data Processing Subsystem utilizes the elemen’s of Paragraph
3.1.2 and Computer Tnput Preparation Equipzent .o process the
telemetered and recorded data into quickelook and final format,
The PCH data and digital Inertial Guidance data will be pre-
pared for input into a general purpose digital computer. The

FM data will be converted to a form suitable for recording on
standard IRIG, 14 track, magnetic tape.

U3-4071.1000 (was BAC I$44-L-R3)
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3.1.b

3.15

3.2
3.201

3e2.2

3e2:3

B-52 Carrier Insiru-entation Subsvsten

Real-time displays of the pitch, roll and yaw moments of the
glider/ryleca attach reints and of the lider position and
attitude durings rre-laurnch and launch will be available at

the B-52 Test Znzineer?: Station during the Air Launch Test
Progran, Specific perforzance requirements have been deleted
fromu this specificaticn and are row a part of the B-52 lodifi-
cation Progran.

Ground Check=Cut and Sunrort Subsysten

An In-Plant and Cut-Plant test and calitration progranm is
required to provids the Test Instruzentation Subsystem with
the highest degree of accuracy and relizbility consistent
with the design rmission of Dyna-Soar, The major coxponents
of the subsysten will be located at Seattle, AFFIC, and AFRITC.
The PCi! test data will be programzed for computer processing.

GENERAL PERFORIANCE RSQUIRIITENTS

PC!H System Accuracy

The accuracy shall bae such as to satisfy the end-to-end channel
accuracy requirements as svecified in Docuzent D2-7342,

Miaster Data ieasurezeats List." To minimize the Transducer
and Signal Conditiorner developaent effort there shall be no
more than 4,5% probability of azplitude errors, as measured
from the inrut to the airborne PC! Conversion Set to the final
data form, exceeding 0.6% of full scale, and 0.1% probability
of errors exceedinz 1.0% of full scale. These accuracy re-
quirements are based on randoa ten-minute operating periods.

FY System Accuracy i :

Using the same criteria as for the PCM system, there shall be
no more than 1.0/; prrobability of exceeding amplitude errors
of *14.5% at B = 1, 23,55 at B = 2, and ¥2.05at B = 5. Also,
there shall be no core than 0,1% probability of excecding
$18.5% at B = 1, 37.4 at B =« 2, and 32.65 at B=s 5. .
(B = Deviation Ratio). :

Data Acquistion i

The A/B Data Tape Recorder is the primary rweans of data acquisi-
tion. As such, it shall be capable of storing all of the
collected data for any glider configuration as specified by
D2-7342, Telemetry raquireccents are established in accordance
with the following critéria:

a) PCH data, Inercdal Guidance data, and afr-to-ground
connunications throush the flight. . .

b) FRutter data, as defined by D2-7342, plus PC¥, Voice & IG,
up to Mach 10, Vchicle velocity at which information
bandwidth switching will occur has not yet been determined.

U3-4071-1000 (wes BAC 1544-L-R))

g-22-

soesne | VO D2-7868 >
b2 I raGE 10

M T

o e



T - e =
3.2k Reliability
The Test Instru-entation Subsystem shall have a reliability
cozzensurate with the required reliability for the design
mission of the Dyna-Soar Projram. The reliability for each
major subsysteas is spacified im ilae applicable TAB Section.
3e245 Environment
The environzental requirements are specified in each of the
applicable TAB Sectioas.
30206 .I.ife
The airborne equipment shall be designed for a minimumluse
period, by Beeing, of 400 hours without "major repair"
defined in Paragraph 5.
3e3 GENERAL DESIGN REIUIREMENTS
3.3.1 Electric Power
The power requirements: are specified in each of the applicable
TAB Sections.
3.3.2 Electronic Eouirzant Ins.allation
Equipment installation requirements are specified in each of
the applicable TAB Sections. .
‘30363 Self-Test Carabilities
In order to achieve the accuracy specified in Paragraph 3.2.1,
the airborne portion of the PCM System shall be provided with
an in-flight error-detection system. These detected errors
“will be used as references by data processing for data
correction purposes. Specific channels are included im D2-7342,
3.3.4 Standardization '

The equipzent shall be designed to achieve the highest degree
of standardization possible without restricting design develop-
ment., Fabrication practices, materials, processes, finishes,
and parts shall comply with ANA Bulletin 143d which selects
standards in the following order of precedence; MIL, AN, NAS,
Commercial, and WCS.

UB4071-1000 {was BAC 1544-L-R))
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3e3e5

3.3.6

3¢347

3¢3.8

3e349

303'.10
3.3.1;

3.3.12

Interchanreability

A1l replaceable rarts or assezblies having the same part nuzber-
shall be directly and completely inter-changeable with each
other with respect to installation and performance. Replace-
ment of interchangeable parts will not rejuire the replacenent
or mechanical realignment of adjacent assezblies. Changes in
part nuabers shall be governed by the drawing rejuirements of
MIL-D-70327. Interchangeability reguirements are not applicable
to detail parts of permanent assexblies, such as welded
assemblies or matched detailed parts.

Human Factors

The Test Instruzentation Subsystem shall be designed in confore-
mance with the principles of huzan factors engineering as out-
lined in the technical documents which form a part of Specifi-
cation ASNR 61-1. The objective shall be to achieve an optimum
balance between huran operator performance capabilities and
subsysten perforcance. The huran 2ngineering effort shall not
be linmited to individual system . coperation, but shall include
an over-all integration based on operator analysis, tima-line
and time-motion studies, mission profiles, and evaluation of

'nan-machin° functions.

Maintainability

The TIS shall be designed in accordanco with the requirecents
of MIL-4-26512A. . Where practical, criteria of
ASD Technical Report 61-’81 shall apply.

Safety

The TIS chall be designed to maintain high standards of safety.
In particular, any equirment installed in the glider pilot's
compartrent shall not contaminaZe the compartment atmosphere
and shall be explosion-proof. ®e ac

Radio Interference Suppression
The equipnent shall weet the requirements of MIL-I-26600.

Product Identification’

The equipment shall be marked %>+ 1dent1fication in accordance
wvith MIL-STD-130A. |

Critical Materials ,

The use of critical materials, as contained in AF Bulletin 67B,
ahall be avoided,

Ground Support and Checik-Lut Equipment

The requirements for these items are specified in TAB "F",

U3-407(.1000 (wes BAC 1844-L-R)

i NO. 02-7868
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4.5

TESTING REJUIREMENTS

Laboratory test program shall be established to:

a) Predict performance requirezents.

b) Prove feasibility of approach for critical state-of-the-
art areas.

¢) Verify that performance and life requirements of the sub=-
systen and its components satisfy design and perforzance
requirenents.

d) Assure that the manufacturing techniques eaployed, and
the materials selected, will result in a product quality
.comzensurate with the design criteria.

DEVELOPMENT TESTING

The design and development tests shall demonstrate that the
final design of the TIS secondary subsystezs will meet the
requirexzerts of this specification. These tests shall be
used as a basis for design changes.

QUALIFICATION TESTING -

These tests shall be performed to demonstrate cozpliance with
this specification as regards design perforzance, life, and
quality approval of secondary subsystems and major cozponents.

ACCEPTANCE TESTING

Tests shall be pﬂrforned on production articles to assure
continued quality of the secondary subsystezs in accnrdance' -
wvith the requirements of this specification. Acceptance tests
will be.performed on all major components to assure that the
quality and performance of equirment manufactured on a produc-
tion basis is in compliance HltP this speczfzcation.

QUALITY VERIFICATION

Quality assurance provisions shall be in accordance with
MIL-E-81898 and MIL-E-4158B.

DEMONSTRATION TESTING |

The Test Instrumentation Subsystem will be demonstrated prior
to. AF acceptance .to aasure functional compliance with Dyna-Soar
roquirementns |

i

340711000 (was BAC 1546-L-R3)
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5.0 NOTES AND SUPPLIMINTAL RETYIDIVUNTS
5.1 RANGS SUPPORT

Equiprent and facilities required to support the Dyna-Soar
Flight Test Program will norziilly be provided by the Range.
Those ltexs of the TIS that are peculiar to the Dyna-Soar
Prograa and are of a non-continuing nature, will be supplied
by the Systea Contractor. Specific itews of equipment are
noted in TAB D", Table 3.1-1l.

5.2 ASSOCIATE CONTRACTOR SUPPORT

Prior to the operational phase of the Dyna-Soar Tc¢st Progranm,
functional testing and oparaticnal check-out of the Comzunica-
tions and Tracking Subsystez will be perforzad by the Associate
Contractor and the Range. Since the Glider Instrunmantation
Subsysten will not be available for these tests, it will be

the responsibility of The Boeing Company to provide tape re-
carded data for input to the airborne elements of the CTS that
will simulate the composite signal output of the Glider Instru--
mentation Subsystem. The equipment required to produce this
test tape will be located in the Data Systems laboratory as
noted in TAB "D'", Table 3.1-1l.

5.3 REAL-TIME DATA REQUIRENENTS 2 ©

Real~-time data will be acquired and displayed during the pre=
launch and boost phases of the Ground Launch Test Program,
Specific data and display requirements, as presently known,
are specified in TAB "D",

S+  DEFINITIONS
Major Repair - Cumulative replacement of modules and/or

components that exceeds 20 percent of the
set.

U3-4071-1000 (was BAC 1344-L-R))
e | NO. D2-7868
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TAB "A"

GLIDER INSTRUMENTATION SUBSYSTEM -

© U34071-1000 (was BAC 1544-L-R3)
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1.0 SCOPE

This TAB Section of the specification establishes the perfor-
rance, design, and testing regquirerents of the Glider Instru-
rentation Subsystem. These requirecents are in addition to
those set forth in Sceticn I of this specification. The
Glider Instrumentation Subsystem consists of the following

major equipzents:

a) Transducers
b) Signal Conditioners
¢) Patch Panels
d) PCM Conversion Set
e) T Conversioa Set
£) Time Code Generator Set
g) Data Tape Recorder .
h) Photographic Data Recorders
U)-40711000 (was BAC 1544-1L-R3)
” Boeme | N D2-7868
S-L1~- L2 IPAGE %



2.0

2.1

2.2

APPLICABLE DOCUMENTS

The following Govern-ent specifications and other publications
are applicable to-this TAB Section and fora a part of the Test
Instruzmentation Subsystem perforamance specifications.

GOVERMENT FUBLICATIONS
IRIG Document 104-60
MIL-E-8189B

MIL~E-25366B

NON-GOVERNMENT PUBLICATIONS

D2-7342

D2-7391 -
D2-7417-1

D2-7481

D2-80396

Dvg. No. 25-80231

.JRIG Standard Time Formats

Electronic Equipment; Guided
Missiles, General Specifica-
tions for

Electric and Electronic Equip
ment and Systexs, Guided Missiles
Installation of, General Speci-
fication for '

Dyna-Soar Master Data Measure-
ments List

Specification, Characteristics of
Glider Electric Power and General
Requirements for load Equipment

Specification for Dyna-Soar
Communications and Tracking
Subsysten

Electronic Packaging Requirenments,
Contract Procured Flight Equipment

General Requirezents for Dyna-Soar
Source Control Drawings and Design
Procurecent Specifications’

Test Instrumentation Subsystem -
Adrborne, Envelcpe of

V140715000 (was BAC 1544-L-R))

5-22-62
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3.0
3.1

3.2

3.2.1

3.2.2

30243

GENEZRAL PEIRFCRMANCE AND DESIGH RETUIREMENTS

SUBSYSTEM DESCRIPTION AND OPZRATICN

Mgure 3.1-1 is a functional block diagram of the Glider
Instrumentation Svbsystem., Subsystea configuration is based
on the data acquisition philosophy specified in Section I,
Paragraph 3.2.3.

ENVIRONMENTAL REQUIREMENTS = NATURAL

The Glider Instrumentation Subsystem shall satisfy the TIS
performance requirements while operating under the following
environzental conditiocas. All major coazponents, except for
the Data Tape Recorder, Fhotographiec Data Recorders, and
Transducers, will be located in the equipment compartzent.
The Data Tape Recorder and Photographic Data Recorders are
located in the pilot's compartment. If differences in en-
vircincent exist for locations other than the equipment come
partoent, they will be noted in subsequent paragraphs.

Temperature

425°F to +156°F., Equipment cooling gas will be provided as
specified in Paragraph 3.2.7. : '

Pressure

10.0 psia to 15.0 psia.

Vibration

See Figure 3.2-1.:

V340711000 {was BAC i844-LR3)
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3.2.4

3,2.6

3.2.7

30245,

©3,3.1
' ~=50°F to +212°F.
3.3.2

3.4 '“.

oy Acoustic Noise

See ﬁgure 3,22,
Aoceleration
See Document D2-7481, Appendii VA", Paragraph 3e3.

Shock

~ See Document D2-7481, Appendix "A", Parasrapiz 326

Coolant

The equipment shall operate in the therzal environment
specified in Paragraph 3.2.1 when supplied with nitrogen
cooling gas at a maximum rate of 4 lbs./KW-minute of dissie
pated power, allowing a pressure drop between total equipe
ment inlet pressure and outlet static pressure of 2 inches
of water. Cooling gas will be supplied at a tomperaturo be=- ..
tween 45°7 and 70°Fs . . , ‘

Zero Gravitx "k

The equipment ahall operate satistactorily under eonditionl

-of zero gravity, combined with the above environments, whea '

aupplied w:l.th t‘he coolant of Paragraph J.2.7.
ENVIRONMENTAL m:qummcms - INDUCED :

‘The Glider Inatrumentation Subsystem shall satisly tho Tis - :
‘performance requirements after beins aubjectod to the touowing "
'non-operatins environments. g - .

Temperature A A i A A

Pressure
R

‘I‘ra;:sgortation' Vibration . '
See Document D2-7ll81. Appendix "A" P.i.suro 1.

O‘I'HER EIWIRONMER(TAL REQUIRBENTS

Except as specified in Paragx-aph 3.2 and Pa.mgraph' 3.3, the
equipmont shall meet the eavironmental roquirementc of
Specification HIL-B-8189B. ..

i

V140711000 {wes BAC I846-L-12) I e T . ' )
T eReeen | 805,”5|No.na.7353

-

I rce 21

— - ———— -

P
[y Y gt

.
‘e 9 - .
- ——— e e < e e~




FREQUENCY IN CYCLES PER SECOND

" 10000
2 s v 2 s : . s
s %) 10 22 3459 e 13-
4 4. :E- i

I S S
. . 5 1. . a
& l '1 LB 4 ] o : f e
0 t "} RANDC: GAUSSIAN KOISE 3

sl st .
£ f ooparron | JR/EA -1 2R, FOLLONED BY

b=

%‘1
[- <]
O -
S | ) | CURBE B - 30 SECO:DS- i
E i Ny 4 . ..‘I' '.*.'. :‘
A0 T : 1|; o 3 : 5/ :
o I o a = -+ ]
2 - i E 5 o G ;=3 =
s |} i I IO S - -,
:.'1110 "f!_ ; ":\ : z J- N - 7
= o Y e £ < ;I: = + 3 4= :
=t / 3 st " & . ¥ T .
z ’ ﬂ._ ,_\\ A i - oo £ 2]
= - % :| + . .
E‘-ﬂ_ﬂ -4 -+ od= - - . -
2 ' e y e 35 :
= : \{ - [ L 1
2 " FooF G
2 ! 38 | :
*120 : -
"';.."' a s 1 ]
< : 5 = R g
0 1 ; . “NE

E - '\_

o
g

L] L

I " '-I 5 . . = == * ‘ B

I' ' 1 T =k T : : ]
188 — 38 — 75 — 150 =~ O = €U — 1200 — 1400 — 4.0 — 960 — |0290

OCTAVE PASS BANDS IN CYCLES PER SECOND

overalt

ACOUSTIC DESIGN ENVIRONMENT

FOR EQUIPMENT LOCATED IN
PILOT AND EQUIPMENT COMPARTVENT
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35 RELIABILITY
The Glider Instrumentation Subsystem shall have a reliability
comzensurate with the required reliability for the design
mission of the TIS and shall be 0.01 or better for any 4 hour
use period, -

3.6 SIGNAL CAPACITY
The Glider Instrumentation Subsystem shall be capable of
accepting a total quantity of data signals as established
by the requircocnts of Docuzent D2-7342,

3.7 GENERAL DESIGN REUIRTMENTS
The requirecents of Specification MIL-E-81893 apply as re-
quirements of this specification with the exceptions and
additions noted. When the two specifications conflict, this
apecificagion shall govern.

3.8 ELECTRIC POWER
The Glider Instrumentation Subsystem shall perform satis-
factorily under all conditions of available glider power as
specified in Document D2-7391, The raximum allowable power
demand is 1500 watts.

3.9 ELECTRONIC EQUIPMENT INSTALLATION
Where practical, the design shall conform to the require-
ments of Speclfication MIL-E-25366B.

3.10 PACKAGING
Documents D2-7481 shall be used as a guide for design and
construction.

3.1 ENVELOPE
Equipment contained in the equipment compartment may take
on any size or shape providing it stays within the envelope,
and meets the mechanical interface requirements. of Boeing
Dwg. No. 25-80231.,

3.12 WEIGHT
The maximum allowable weight, including transducers and wiring,
is 1000 1lbs.

3.13 MAINTAINABILITY
The design shall provide for plug-in replacement of defective
modules, and in accordance with Section I, Paragraph 3.3.7,

TETS e

U34071-1000 (wes BAC 1544-L-R1)
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3.1k

315

3.16

317

3.18

3.18.1

3.18.2

3.18.3

OUTPUT ISOLATICN

Sufficient isolation shall be provided such that any one of
the transmitter, recorder, or uzbilical outputs will not be
affected if any one or more of the other outputs are shorted.

BANDWIDTH SWITCHING

Fixed-bandwidth receiving carabilities will be established for
each of the Range stations in accordance with the telemetry
requirezent philosophy stated in Section I, Paragraph 3.2.3.
Autormatic bandwidth switching will be provided for in the

Glider Instrumentation Subsysten in keeping with this philosophy.

CONTROLS

The only switches available for control of glider power to
the Glider Instrumentation Subsystem will be located in the
pilot's coopartment. Manual over-ride of the bandwidth
switching function shall also be provided.

POWER REQUIREMENTS |

Operation of the Glider Instrumentation Subsyétem is d2pendent
upon a supply of power as defined in Document D2-7391. -

INTEGRATION WITH OTHER SUBSYSTEMS

The specific integration requirezents for the Glider Instru-
mentation Subsystem with the other vehicle subsystems will
require close coordination with the respective design groups
to assure the integrity of the Dyna-Soar vehicle. Salient
areas of integration are noted with the following subsystems:

Secondary Power Subsystem

The power requirements shall be cozmpatible with the Seconéary
Power Subsystem as defined in Document D2-7391.

Structures
Size, weight, etc. are defined in Boeing Dwg. No. 25-80231.

Conmunications and Tracking Subsystea

Modulating signals are delivered to the Data Transmitters
vhich are a part of the CTS as defined in Document D2-7417-1.

U3-4071-1000 (wes JAC 1844-L-82)
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3.18.4 Other Subsystems
Signals will be provided by other subsystems that will require
conditioning by the Glider Instruciantation Subsystem. Close
coordination with the desisn groups will be required to insure
proper impedance matching, isolation, etc.

3.18.5 Monitorin= Devices
The design of the output monitoring points shall be cormpatible
wvith the impedance, amplitude, power, etc. input requirements
of the ground test facilities.

3.19 GROUND CHECK-OUT AND SUPPORT
Requirezents are specified in TAB "F™,

i
F Foooeo %aen % :
( /
L

Y3407 000 (was BAC 1846-L-R3)
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4,0
41
4,1,1

4.1.2

ho2
k.2.1

h.2.2

SPOCIFIC PrammiaiCs AND PESIGH RTUIRTZENTS

st

TRALIDUCERS

Descriniion and Creration

Transducers are the devices used to sense rhysical phenccena,
in which tha mazmitvde of the arplied stimulus 43 ccaverted
into an electrical siznal that is prorzorticnal to.the cuantity
of the stizmulus. Also included in this category are those
"signal sources™ ccatainad within other glider subsysters.
Approximately 730 rarameters will be measured for each Air
Lauach ard Ground launch vehicle as specified in Document
D2-73k2.

The transducers will b2 selected to meet the data-range and
environ=ental resuirezents of Document D2-7342. Accuracies
are dependent urcn the requirezents of Document D2-7342
cozbined with the electronic system limitations of Section I,
Paragraph 3.2.1 and Faragrarh 3.2.2. ZInvironuental conditions
are deterzinad ty location in or on the vehicle.

Extremes of data range and/or operating environzent will

require that new pethods be invented, or that major codifications
be perforced on existing devices, to obtain a portion of the
data as specified in Docuzant D2-7342.

Calibraticn Razuirecents

Consistent with accuracy requirexents, transducers will be
procured with standard calibration curves to permit the caximum
utilization of "curve-fitting" techniques. Acquisition of
calibration data concerning “signal sources" and "Subsystem
provided" transducers is necessary to satisfy the requirements
of Document D2-7342 and will require close coordination with
the vendors and subsystem design groups. Additional require-
ments are specified in TAB ¥,

SIGNAL CCIDITICNERS

Descrivtion and Overation

Signal Conditioners will be used to prepare the Transducer
output siznals into a form acceptable to the PCH or. FH
Conversion Sets, and to provide "signal accessibility" for
test and calibration purposes. Individual Signal Conditicners
are provided for each measurement.

Output Sisnals

a) 0-20mv p-p or O-5v p-p to PCH Conversion Set
b) 2.0v p-p, 5.0v p-p or ¥25mv to FM Conversion Set

U3-4071-4000 (was BAC I846-L-R))

S-22-62
I PAGE 5

NO.p2.7868
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§,2.3 Accuracy

h.2.b

h.2.5

4.2.6

b3
43,2

be3s2

he3.3

bo3.h

Dependent upon accuracy of tranzducer or gisnal scurce, in
conjunction with Sectica I, Farasraph 3.2.1 and Faragraph 3.2.2,
to satisf{y the requireizonts of Document D2-7342.

Packagzing

The packaging density shall be such as to satisfy the weight
and volume requirements of Eoeing Drawing lo. 25-8C570 while
still allowing a sinsle Signal Coaditionzr circuit failure to
affect the minimum nuzber of data channels.

Test and Calibraticn Provisicns

The design shall be such as to satisfy the test and calibration
requirements of .TAB "F". Typical design night be .as shown in
Hsu!‘e 1*02-10 . S

Controls
All controls necessary to accozmodate the test and calibration
requirements specified in TAB "F" shall be readily accessible

without removing amy cozponents from the subsystem, and
adjustable without the use of special tools.

PATCH PANELS

Descrintion and QOveration

The purpose of the Patch Panels is to.provide flexibility 1n.

- Signal Conditioner utilization and channel sacpling rate/

frequency response selection. All Conversion Set signal
input points, Signal Cenditioner output siznal points, and
transducer power supply output points ere terainated in the
Patch Panels to provide this required flexibility. n

Accuracy

The Patch Panel shall handle, without degradaticn of 0.1% or
more, the signals specified in Paragraph 4.2.2.

!

Maintainability

Perlodic servicing sh#ll not be required. .

Flexibility . ,~'

.
Construction shall be suc¢h that patching may be accomplished
by .the use of pre-programmed plug-in upits, - The units
shall be capable of being installed or removed without the

- use of special tools.

U3-4071-1000 (was BAC 1844-L-03)

S-22-G2 ' BOEING |

noD2-7868

I PAGE bl

%}.




.-r'-—v——f- = ~ - - v
> 4
o
T ATTENUATOR
DATA
SOURCE
S
. I e e t Config.
C ; g %
' P/0 TICS
DC VOLTAGE
SOUCE

5-11-62

To Pat:
Pane,



DATA
SOURCE

FEED-THROUGH

* To Patch Panel

>

el

S/R POT

el

P/0 TICS

CAL”

REVISED

DATE

CHelY

APR

APR

SIGNAL CONDITIONERS
TYPICAL CIRCUIT DESIGN

Figo " 02'1
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bab1

b.4.2

bobo3

bbb

1’0405 '

PCM CCHVZASION SiT

Deserivticn ond Qraraticen

The fuzction of the PC! Conversicn Set is to sequentially
sanple the various arnaio; data signals and eonvert these
signals to a birary ceded disital outrut signal. The dizital
pulse train is frejuency-multiploxed with the outnut sigzals
from the ! Conversion Set for input to the Data Transcmitters
and Data Tare Recorder.

Inout Sicnals

Low level and high level sigmeals of Para. 4.2.2 at maximun
source icpedance of 1000 ohz=s and 10,000 ohms, resractively.
Comzon rode signals nay be rresent at levels of 35 VOC &

100 ohrs or core and 1v p-p (up to 2500 cps) & 1CO ohms or more.

Channelizaticn
Basie Channels Samnlins Rates (sps) Switch Points
- S-HL 2 500
20-HL 20 . 200
12-1L 20 120
8-HL 50 32
35-HL 200 35
Output Sirmal .

NRZ pulse train at a bit rate of 144,000 bits/sec. Each
digital word ccasists of an 8 bit binary nuaber plus 1 odd
parity bit. : t

Synchronizztion

Uninus coded words shall be prbvided for basic frame and
subcomrmtator fra~e synchronization.

U3-4071-1000 (was BAC 1544-L-R3)

S-22-62
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401’07

b.b.9

l’.s
b.5.1

k5.2

44,8

Reliability

The maxirmum prodbadility of failure ghall be as specified in
Parazraph 3.5 for any &0 or more data channels. Data channel
failure occurs when the accuracy requirecents of Section I,
Paragraph 3.2.1, are not met. -

Flexibility

Fixed-caracity modular construction shall be used for the
20 sps and 50 sp3s ccamutators with no core than 20 channels
per module. There shall be cross-strapping provisions for
the 200 sps channels, .

Invut Filtering

Each data input point shall be adequately filtered to minimize
aliasing errors. The filters shall be compatible with the
eross-strapping requirements of Paragraph 4.4.7.

Self-Test Capabilities

The PCM Conversion Set shall be provided with an independent
end highly reliable isolated power supply to be used as the
signal source for the in-flight error-detection channels, per
the requirements of Section I, Paragraph 3.3.3. A sufficient
nuzber- of channels will be used so as to adequately define
systen errors that may be compensated for during post-flight
data processing.

FM CONVERSION SET

Descrivtion and Oneraéion

The FM Conversion Set Eontinuously monitors the various analog

, data signals and converts then to a frequency-modulated,

frequency-cultiplexed signal for input to the Data Transmitters
and Data Tape Recorder. The FIY Conversion-Set contains the
frequency translators necessary to satisfy tie telezetry and

on-board recording base-band requirements shown in Figure 3.1-1, °

Channelization

42 channels, translated to those portions of the spectrum above
the PCH spectrun as required to satisfy the telemetry and re-
cording basebands,

U3-4071.1000 (was SAC 1846-LR1)
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4.5.3 Input Simals
Comzon mode sirmals of Faragraph 4.4.2 may be present, Data
signals vill be as follows:
Aaplitude ol Source
Channel {V p-p) Freguency Resnonse (Ohms)
1l 2.0v p-p 300 cp3 - 3KC 150
-4 © 5.0v p=p dec = 110 cps 1K
5-15 +25av dec - 275 cps 1K
16-27 5.0v p=-p(*) 20 - 1KC 1K
29-39 5.0v p-p(*) 20 - 2KC 1K
ho-42 2.0v p-p 50 cps - 10KC X
28 5.0v p-p dec - 2KC 1K
(*) May be +25 mv'@ 1,000 ohams
.5.b Output Signals
Individual frequency-modulated signals translated above the
PCH signal with lower band-edge and channel spacing chosen -
to maintain PCM and Fi{ data accuracy requirements specified
in Section 1, Paragraph 3.2.1 and Paragraph 3.2.2.
4.5.5 Reliability '
The maximum probability of failure of any one or. more data
channels sh2ll be as specified in Paragraph 3.5. Data channel
failure occurs when the accuracy requirements of Section I,
Paragraph 3.2.2, are not met.
4,5.6 Flexibility . i
Flexibility shall be such as to permit a trade between data
channel bandwidth and data accuracy. Bandwidth changes shall
correspond to changes in VCO deviation ratios (3) of 1, 2, and 5.
VCO's for channels 2-4, 5-27 and 29-39 shall be physically and
functionally interchangeable.
§.5.7 Frequency Response -
The individual VCO's shall have frequency and amplitude
limiting adequate to maintain the accuracy requirements of
Section I, Paragraph 3.2.2, under extremes of input signal
frequency and voltago overdrive,

U)-4071-4000 (was BAC 1844-L-R3)
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&6 TIME CODS GTIRATOR SET
4,6.1 Descrivtion £nd Creration
The TCG produces a coded time signal for input to the Data
Tape Recorder, and a precicien clock sismal for input to the
PCM Conversicn Set. The timing signal is used .to correlate
airborne tima with Range time. The clock signal is used by
the PCH Conversicn Set prograzmer.
".6.2 InEut Sicnal
The TCG shall begin to generate the coded tims signal of
Paragraph 4.6.3 upon receipt of the "co=mzand reset pulse” {ron
the TCG Reset Control, TAB "D", Paragraph 5.9.6. -
4,6.3 Outout Siznals
a) Clock - 14k Ke AR
b) Tize Code - Format B, (ption A, in BCD form as
specified in IRIG Document 104-60. Day-of-the-year
is not required.
L.6.h Accuracy _ |
The long-term accuracy of the coded output pulse train shall
be 14.4 milliseconds over a 4 hour period, which requires the
clock to have a frequency stability of 1 part in 1 million.
4.6.5 Reliability ' '
The maximum probability of long-term failuré shall be as
specified in Paragraph 3.5. long-teram failure occurs when the -
. output error exceeds } part in 1 million over a 24 hour period.
b.6.6 Anti-Spoofing
The reset circuitry shall be such as to recognize a uniquely-
coded "reset command" signal, Reference Paragraph 4.,6.2, in the
presence of any noise that may appear on the umbilical line.
4,7 DATA TAPE RECORDBB
4,7.1 Descriptio'x and Operation- )
The function of the Data Tape Recorder is to store on magnetic
tape the PCMH data signal, all FM data signals, and the ¢oded
time signal acquired during the vehicle flight,
4.7.2. Input Sifrmals

Shall be capable of recording continuously, for a two hour
period, any data signal with a bandwidth from10Q:ps to 1 Mc..

U1-4071-0000 {wes DAC 1844-L-R3)

5-22-62
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4,7.3 Accurac
The accuracy is detercined froa an inrut to the Data Tape
Recorder to the output of the ground reproducer. There shall be
no more than 1 bit error in 100,020 serial bits for the PCH data
and no more than 1C% probability of exceeding #2.5% amplitude
error for any Fi channel.

h.7.h Reliability
The maximum probability of set failure shall be as szecified
in Paragraprh 3.5. Set failure occurs when the accuracy re-
quiremeuts of Paragraph 4.7.3 are not met.

4.7.5 Safety
The Data Tape Recorder will be located in the pilot's comzpartment
and shall be designed-so as not to contaminate the atmosphere
of the pilot's compartment, and must be explosion~proof.

476 - Mounting |
The mounting shall be of the quick-disconnect type to allow for
easy renoval under emergency conditions.

4.7.7 Controls
The RECORD ON-OFF control shall oe accemplished locally at
the set or remotely through the umbilical cable. The recorder
shall operate in the last mode selected when the umbilical is
disconnected.

4,7.8 Monitor Output 0 )
An output signal that ia a true indication of proper Tape
Recorder Operatiou, 5hall be provided for ground monitoring
purposes. !

4.8 PHOTOGRAPHIC DATA RECORDER

5.8.1 Description and Opsration
The function of the cameras is to photograph the cockpit
instrument panel display during the Air Launch and Grouad
Launch tests. o

4.8.2 ‘Field of View

The cameras shall be capable of viewing all panel 1nstrunent-
as specified in Document D2-7342.

U34071-1000 (wes BAC 1544-L-R3)

5-22-62
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4.8,3 Frama Bate « Panel Carora(s)
a) T-2 Min. to touchdom - 6 frazes/sece.
4,8.4 Fila Size
16 mn B
4,8,5 Picture Cuality
Optimum picture quality shall be obtained using a oinicum of
additional lighting in the pillot's compartzent. Weight and
power required for lighting shall be consistent with the
limitations impused on the Glider Instruzentzation Subsysten.
4.8.6 Safety
. Same as Paragrapﬁ 4.7.5.
Controls -

k.8.7

A."Controller” shall be provided with the carability of turning
the cameras on and off and of energizing the carmera at the
frame rates specified in Paragraph 4.8.3. The Controller
"functica” input signals will be supplied by a “timed" .
sequencer or by a "glider - function" sequencer.

V340711000 (wes BAC 1844-L-R3)
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5.0
5.1

5.2

5¢3 .

5

TESTINS RESUIRIZTNTS

DEVELOP!ZNT .TESTING

The vendor shall submit Detall Equipzent Srescifications to
Boeing on a regularly schcduled basis, per Boeing Document
D2-80396. In addition to this, subsystea and system cozpati-
bility tests will be performed on a schaduled or "as-required"
basis in order to verify certain design rararceters, define
problem areas, establish basic design criteria, optimize design
variables, etc.

QUALIFICATION TESTING

Pre-production tests shall be accoaplished cn representative
production prototype sets. The prototypes will be tested at
the place of canufacture or at any aprroved testing laboratory
to establish compliance with design requirezents.

ACCEPTANCE/FUNCTIONAL TESTING

An acceptance test of each production set shall be performed at
the place of manufacture to assure that the set is the equal of
that which successfully passed the qualification tests. Func-
tional tests shall be performed at Boeing in accordance with
procedures contained in TAB "F".

DEMCNSTRATION TESTING

The Glider Instrumentation Subsystem will be demonstrated prior
to Air Force Acceptance to assure functional compliance with

" Test Instrumentation Subsystem requirecents.

f

f

U3-4071-1000 (wes BAC 1544-LRY)
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6.0
.61

KOTZS AND SUPPLTMTUTAL RIUIRTMINTS

ol o au

DIFINITIONS ANlD AE3RZVIATICNS

CTS

Major Cozponent (Set)

Range

Signal Sources

TIS

Umbilical

Cormunications and Tracking
Subsysten -

The first order functional break-
down of the Glider Instrumentatiocn
Subsysten,

Those eiexments of the Atlantie
Missile Range and the Pacific
Missile Range involved in the
Dyna-Soar Test Program,

Those signals generated by other
glider subsystems for input to the
71s.,

Time Code Generator

Test Instrumentation Subsystem
The last remaining ground test

cable attached to the vehicle prior
to lift-off. :

UD-2071-1000 (wee BAC i84s-L-R))

5-2‘2-67.‘
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TAB "B"

BOOSTER INSTRUMENTATION SUBSYSTEM -

UD-4071-1000 (was BAC 1844-L-13)
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BOCSTZR INSTRUMENTATICN SUR3YSTEM .

Originally this TAB Sectioa srocified the perforzance and
design requirezents of the “ooster Instruazentaticn Sub-
systezn., This area is now the resronsibility of the Booster

ssociate Contractor and the requiresonts have been rezoved
from this specification.

The Booster Instruzentation Subsystem consists of a PC!/FM
and F{/Fi telematry systea that is completely indevendent of
the Glider Instruzentation Subsystem. Ground data recovery,
data processing, etc. are also an indepeadent function and the
responsibility of the Eooster Associate Ccatractor.

U3-4071-1000 (was DAC 1844-L-RD)
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TAB C"
B-52 CARRIER INSTRUMENTATION SUBSYSTEM

U3-4071-1000 (was BAC 1844-L-R2)

. 0.
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B-52 CARRIER INSTINICUTATICN STRISYSTIY

s

Originally this TAB Section srecified the porforcance and
design requirenents at the 3-52 Carrier Instru:sntation
Subsystem, These requirements are now a rart of the B=52
Modification Program and have been deleted frca this speci-
fication.

V140711000 (wes DAC 1844-L-02)
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1.0

scops

This TAB Section of the speeification ectublishas the perforiance
and design requirements of the Ground Data Recovery Subsystea.
These requirexents are in aiditica to these set forth in

Section I of this specificatior. For purroses of this TAB
Ssction, the Ground Data Recovery Subsvstez is defined as

"those elements of the Test Instrucmentatica Subsysten required
to obtain data during the ground and flizat test activities of

the Dyna~Soar Test Prograa'.

The Subsystem consists of the following cajor cozponents:

a) Seattle Data Systems laboratory
b) AFFTC Instruzentation Trailer

¢) AFHTC Instrumantation Trailer

d) AFFIC Permanent Base Test Lab

e) Boeing Flight Test Control Center
£) AMR-1l Telemetry Station.

U3.4071-4000 (was BAC 1844-LR))
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2.0

2.1

2.2

APPLICABLE DOCUMTATS

The following Goverrmcment dozuients and other publicaticns are
applicable to this TAB Scctiocn and form a part of the Test
Instruncntation Subsystem perforiance specifications:

GOVERW'ENT PUEBLICATIONS

MIL-E-4158B Electronic Zquipzent, Ground,
General Requirecents for

IRIG 104-60 IRIG Standard Tice Formats

KON-GOVERNMENT PUBLICATIONS

Dp2-7417-1 Specification for Dyna-Soar

Cozmunications and Tracking
Subsysten
D2-80426 Electronics Packaging Requirerents-

Contract Procured Test Instrucen-.
tation Subsystem Ground Equipment

240711000 {was BAC 1344-L-R3)
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3.0
3.1

3,2

FACILITIES AND LOCATION

SUBSYSTZ!! DZSCRIFTICH AND OFPZRATICH

The Ground Data Racovery Subsyst:= includes all the eguipment
required at the Rongo staticns to recover telezetered data,
record it on nagnetic tare, and furnish the real-tice disrlays
necessary for flisht test control. The gubsystea also includes
those facilities at all locaticns to provide the Ground Checke
out and support functicns as specified in TAB "F'". The specific
itens of equirzent peculiar to each cajor coxzcnent of the sub-
system are shown on Table 3.1-1. The rajor coaponents are as
follows: :

~ SEATTLE DATA SYSTZMS LAEORATORY

The DSL functions as the zain Seattle test facility., The DSL
shall be capable of functionally testing all Glider Instrucen-
tation Subsystem pre-production and production equipmant, of
supporting Systenms Intecration Laboratory tests, and of providing
maintenance and repair facilities for all elements of the Test
Instrumentation Subsystem. In addition to the eguipment shown

on Table 3.1-1, the DSL also contains the ancillary equipment
necessary to satisfy the requirezents specified in TAB "r",
Figure 3.2-1 is a simplified functional block diagram of the DSL.

U3-4371.1000 (wes DAC 1844-L-03)
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Range Station (AMR-1) X X X X X |
Flight Test Cantrol '
Center ) X X X X X X |
" Instrumentation Trailers X X X X X X
Data Systems Lab X X X X X il x
Permanent Bast Test Lab ,
(AFFTC) X | x° X x | X X X | X
Pre-Flight Test Areas ! '
(AFFTC)
Pre-Launch Test Areas .
(AFMTC) '
)
Systems Integratiom Lab

'

NOTE: This table not intended to show quantities or supplier.
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3.4

3¢5

3.6

AFFIC INSTRUVENTATICN TRAILES

The Instruzerntation Trailer will be used to suprert pre-flight
testing of the giider and Glider Imstruzeatation Subsystea
during the Air Launch Test Prograz. TFirure 3.3-1 is a simplifi=d
functional block diagram of a typical instrumentation trailer.

AFMTC INSTRUHZNTATION TRAILER

Performs the sane function as the AFFIXC trailer during the Ground
Launch Test Prozranm. Prior to use at ATNTC, this trailer will
be used to support Titanm III compatibility testing.

AFFIC PERIUTNT BASE TZST LAB

This facility will be used to receive, record, and display
glider teleretered cata during the Air lLaunch Test Program.
Figure 3.5-1 is a simplified fanctlonal block dlagram of the
AFFTC Test lab,

AMR-1 TELEMETRY STATION

.The AMR-1 Telezmetry Station contains the ground elements of

the Communications and Tracking Subsystem as specified in
D2-7417-1 and the wide-band VHF telemetry receiver required '
to deliver the composite 'data signal to the FICC. Boost Real=-
Time Data Transmission Equirment and Computer Input Preparation
Equipment will also be located in this area. Figure 3.6-1 is
a simplified functional block diagram of the Range station,

BOEING FLIGHT TEST CCNTROL CENTER

The FTCC operates im conjunction with the AMR telemetry station
to receive, record, and display glider telezetered data during
the Ground Launch Test Program, The FICC also suprorts glider
pre-launch test activities, Fisure 3.?-1 is a sinmplified
functional block diagram of the FICC. PBoth Pre-launch and Boost
real-tice data will be independently displayed in the operatioms
area of the FICC. The Pre-launch data will be extracted from
the composite data signal received directly from the glider or
the AMR-1 T/M staticn. Boost data, received from the AMR=l

and AMR-5 (San Salvador) T/M stations, will be available froa
the AMR cable factilities, :

Both Pre-lauanch real-time data and Boost real-time data will
be displayed in the operations area of the FICC. The Pre=-
launch data will be received directly from the glider or {rom
the AMR-1 T/M station.

U14071-4000 (wae BAC 1644-L-RD)
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k2,1
. he2,2

b.2.3

h.2.b

b

GRUZRAL PURTCRMANTE AND DESICH RTIUIRDMENTS

The following general rejuirenents are applicable to all
eq irment provicded for tha Ground Data Recovery Subsystem.
Requirements for epecific items of equicment, .to be vro-
vided at the locations shown on Table 3.1-1, are given in
Paragraph 5.0.

OPERATING ENVIROIMENT

The equipzent provided for each major cozponent of the Ground
Data Recovery Subsystem shall satisfy the TIS performance
requirenents when operating in a laboratory environment.
NON-OPZRATING ENVIRONMENT

A1l equipzent shall perform satisfactorily in accordance with

Paragraph 4.1 after being subjected to the following non-
operating environnents. i

Temperature

. -SO.F to *160‘?0 . ' ‘ 0 . T [ c -

Bumidity _
0 to 100%. o . S
Fungus, Salt Soray, Sand and Dust -

The unassembled components.may be subjected to fungus growth °
as encountered in tropical climates, salt sea atmosphere at
all locations, and sand and dust in desert areas.

Vibration, Shock and Accelerationi .
See Document D2-8028. |
MAINTAINABILITY

The design of the equipment shall provide for installation with
a minimum of special tools, handling equipment, and skills,

The design must also provide for rapid servicing, inspection,
fault detection and isclation, and test and calibrationm.

INTERCHANGEABILITY |
: ]
Replacement of similar ‘typea of units shall not result in
degradation of system performance and snall not require a
pajor system readjustment.
{

e oy

U3-4071-1000 (wos BAC 1544-L-R3)
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4,5 SAFETY
The equipment shall be desizned in accordance with apecification
MIL-E-4158B so as to provide caxioua safety to personnel
installing, operating, and maintaining the equipment.

h.6 SELF-TEST FEATURES ' )
All conmponents shall have output waveform monitoring points
and a sufficient azount of built-in test equipment to satisfy
the requirezents of TAB "r"., Test points used for norzal
testing shall be easily accessible on the front of the comzponents.

.7 INSTALLATION '
The equipment shall be rack-zounted and provided with pull-out
drawers where practical. ,

b8 WEIGHT AND VOLUME ' .
The volumes and weights shall be kept to a minimum consistent
vith good engineering practices.

4.9 COOLING
Cooling features as required to raintain safe operating

C temperatures shall be provided. 7hese shall consist of

independent blowers, filters, and control systems.

4.10 ELECTRIC POWER )
A1l equirment shall oper&te from a non-regulated single-phase,
117/210v(+15%), 60 #1) cps supply. .

b1 SELF-CHECK TEST EQUIPMENT ,

Belf-check equipment ghall be provided at each major faciliti
to enable functiocnal testing of the complete PCM and FM systen.
In addition, the self-check equipment shall verify the calibra-
tion of the individual stations by supplying accurate input
test signals and accurately measuring the resultant output

signals. i

U3-4071-1000 (wes BAC 1346-L-R2)
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5.0

S.1

5.2

53
S5¢3.1

5.302

5e3e3

SPECIFIC PZRIFDIMANCT AND DESIGN RESUIREMINTS

The following equipment shall be provided in accordance with
the schedule shown in Table 3.1-=1,

SHF ANTEZNNAS AND RSCTIVERS (CTS) -

Perforzance and design requirezents as specified in Document
D2-7417-1,

PREDEZTECTION RECORDING.SYISTEM

This equipment, consisting of the VHF receiver and a predetec~
tion tape rucorder/reproducer, is provided by the Range.

The post-detected output is available to the PCM and FM Ground
Stations. The VHF receivers furnished at the DSL shall be
identical to those planned for AMR. '

PCM GROUND STATICHN

Descriotion and Overation

The function of the PCH Ground Station is to convert the serial
PCM pulse train into time-correlated analog and digital output
signals as required by the c¢heck-cut display and recording
equipment, real-time display equipment, and computer input
preparation equipment.

' Input Signals -

The station shall be capable of operation with an input NRZ

bit rate of 144,000 bits/sec. Synchronization and data word
requirezents are specified in TAB "A", Paragraph 4.4.4 and
Paragraph 4.4.5. The PCH signal is contained within the
composite telemetered and recorded basebands as shown in TAB "A",
Figure 3.1-1. PCM-F{ channel separation shall be accomplished
by -suitable filtering techniques so as to maintain the station
accuracy as specified in Paragraph 5.3.5.

Input impedance and input amplitude dynamic range shall be
consistent with the ability to accept data signals directly
from the glider via the umbilical cable, from the Predetection
Recording System, and from any of the data tape recorders
specified herein, The station is required to accept data
signals from only one source at a time.

/

Flexibility o

For quick-look and real-time display purposes, the PCM Ground
Station shall be capable of decozmzutating any coabination of
avallable channels, Fro raczable patch boards shall be
provided to allow for selection of channels %o be decommutated.

U3-4071-0000 (was BAC 184¢-L-R2)
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Selteb

ocutput shall contain not more than 1 error per 1 million bits.

Outout Sirnals

The station shall be carable, by means of prograzmmable patch
boards, of providing the following simultaneous outputs:

a) Any sub-cornutated or primary channel as an analog
signal for CRT display. .

b) Any channel, in digital form, for display and/or
printing.

¢) Digital output for computer input preparation.

d) A maximum of any 60 channels, in analo; form, for check-out
and Pre-launch real-time display.and 20 channels for trailer.

Accuracy
With an input peak sisnal-to-R'S noise ratio of 16db, the

Reliability

The maximum probability of failure of a single channel for any
10 minute operation period shall not exceed 0,0l. Channel
failure occurs when the accuracy requirement of Paragraph 5.3.5
is not met. :

FM GROUND STATION

Descriotion and Overation

The function of the FM Ground Station is to convert FM
inforzation to time-correlated amnalog signals for display
and recording and for input to the IRIG Fi{ Conversion Equipment,

Inout Sipnals i ] 5

The station.shall be capable of accepting the composite tele-
metered and recorded basebands as shown in TAB "A", Figure 3.l-l.
FM=-PCM Channel separation shall be accomplished by suitable
filtering techniques so as to maintain the station accuracy as
specified in Paragraph S5.4.5. Signals may originate from any

of the sources specified in Paragraph 5.3.2. '

Flexibility

The station shall have the capability of converting into analog
voltages all standard and non-standard channels.as specifiad
in 522 13-21C33. : .

OQutput Signals

Output signals shall be available to the display and recording
equipment, to the Inertial Guidance Data Equipment, and to the

IRIG FM Conversion Equipzent.

U34071-0000 (wos BAC 1644-L-03)

S-12-62 aasnval NO. p2.7868 ')_
: | PAGE  gg

i A s e



Ct

Selte5

50"-6

S5

S5e5.1

5¢5.2

56 .
5-6.1

5642

Accuracy

There shall be no more than 10¥ probability of exceeding 10%
amplitude error for any data channel.

Reliability -

MIBF shall not be less than 1000 hours. failure occurs when
the accuracy of Paragraph 5.4.5 is exceeded and cannot be
corrected by norcal adjustzent. Station calibration shall be
required no core frequently than once every 24 hours.

NCON-STANDARD F¥ CONVZRSION EQUIPHENT

Descrintion and Creraticen

A}

The function of this equipment is to make existing Range FM
stations capable of processing the non-staniard I channels.

Inte~ration Require=zents

Modifications shall be made with minimum change to existing
equipment and shall be such that the accuracy and reliability
of the modified station shall be equal to, or better than,.the
unnodified station.

INERTIAL GUIDAINCE DATA EQUIPMENT

Descrivtion and Overation

This equipment shall be capable of accepting and decomrutating
1 channel from the Fif Ground Station. Channel frequency and
bandwidth requirexzents will be determined from the input
signal parameters specified in Paragraph 5.6.2.

Input Signal

The input will be both positive and negative data in serial
binary NRZ pulse format with the following configuration:

* a) Bit rate - 3200 bits/second. 3
'b) Frame rate - 6.25 frames/second.

¢) Word format - consists of 12 data . .ts, with the least
significant bit first, followed by a sign bit and an even

d) Frame format - 24 data words plus one synchronization
wvord per frame.

e) Frame synchronization - 00000000000C11.

f) Bit synchronization - alternate cnes and zeros, starting
with a bit opposite to that of the parity bit, are inserted
between the data words, Time period between words in a
frame is variable, but fixed from frame-to-{rame..

U3-4071-1000 (wes BAC I184s-L-07)
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Outrut Sirmals.
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S5.6.4

5.6.5

5.7
5e7.1

572

5.8

O-

signals:
a) Any one of the 25 data and sync channels for binary and
decical display.

b) Any 6 channels in analos.fora for oscillograph recordirn~.
¢) An output in parallel binary forrat suitable for driving
the IG Computer Input Preparation Equipment (TAB "E",

Paragraph 4,2).

Aécuracz
Same as Pﬁragraph 5.3.5.

Reliability
Same as Paragraph 5.3.6
A/B DATA TAPE RECORDEZR/REPRODUCER

Descriotion and Oneration

The function of the Recorder/Reproducer-will be to reproduce
the data recorded by the A/B Data Tape Recorder (TAB "A",
Paragrarh 4.7.1) and to record the signals available from the
glider (TAB "A", Figure 3.1-1). The unit shall perform these
functions with the same accuracy and reliability as specified
in TAB "A" for the A/B Data Tape Recorder.

Controls

The Recorder/Reproducer shall contain local controls for Start,
Stop, Record, Reproduce, Fast Forward, and Fast Rewind. There
shall be provisions for renote control of Record and Reproduce.

A/B TAPE RECORDER REVOTE CONTROL

This unit shall be capable of remotely controlling the RECORD
and STANDBY functiuas of the A/B Data Tape Recorder (TAB "A",
Paragraph 4,7.7). The unit shall also contain a display of
recording time, in minutes, remaining on the tape reels of the
A/B Data Tape Recorder.

UD-4071-4000 (wes BAC 1846-L-03)
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5.10

5.11

TIE COTZ GZZRATOR

Deserinticn and Oreration

The function of the TCG irs to furnish coded time-ofeday sifmals
suitable for magnetic tape recording, editing ard processing of
data.

Inout Sirnal

The TCG shall begin to accumulate time upon receipt of a
conmand pulse from an external source.

Qutout Sirnal

Forzat B, Option (a), in .BCD form as specified in IRIG
Document 104-60. Day of the year is not required.

Accuracy

The coded output shall be accurate to at least 1 part in
1 million for a 2‘& hour period. .

Reliability
MTBF.shall be at least 1000 hours.

Synchronization Outnut'

A Ycorzand reset pulse" shall be available to the A/B TCG

and shall satisfy the M"anti-spoofing" requirements as speci=-
fied in TAB "A", Paragraph 4.6.6. The signal shall be initiated
by manual control and shall be synchronized to the integral
minute of the TCG. : ' =o

TIME CODE.GENERATOR RESET CONTRQL

A separate control module shall be provided to be used
independently of the Time Code Generator (Paragraph 5.9)
and shall be nused to perfora the function described in

Plragraph 5.9.6.

" CONDITIONING SET - REAL-TIME DATA DISPLAY

The function of the Real-Time Data Display Conditioning Set
is to remove the data from the Range net and to condition the:
signals for input to the Real-Time Display Equipzent., This
equipment will be tumished by the Range and will be located.
in the FTCC.

U)-4071-1000 {was BAC 1544-L-R2)
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5.12°

5.13

REAL-TIME DISPLAY EQUIPVIN

Analog and digital display equirmant will be required to conduct
both the Air Launch and Ground Launch test procrans. This
data will be displayed on raters, charts, plots, lights, etc.

The realetirm2 display equirment will consist of two independent
systems displaying the Pre-launch real-tize data and the Boost
real-time. The Pre-launch data will consist of approximately

100 channels which will be rexoved, by the FICC ground station

.equipment, from the composite signal received directly from the

glider or the ANR-1 T/M station. The Boost data will consist
of approximately 50 channels which will be received from the
Range cable facilities. Real-tize data distribution system
is shown on Figure 3.7-1.

CHECK-OUT DISPLAY EQUIPMENT

Display and recording equirment will be required during the

test program in support of glider testing and routine mainten-
ance and calibration activities. The following specific types
of equipment shall be provided in support of these activities:

a) Time Decoder and Display - receives coded time signals
from Range terminal units, time code generators, and tape
recorders and decodes the time into a forz suitable for
decimal display and strip chart revording.

b) Binary and Decimal Digital Displays - displays the output
froz a single PCM channel as a decimal number.

¢) Digital Printer-prints, in decimal form, the output from
a eingle PCM channel and the Time Decoder.

d) CRT Display - capable of displaying a maximum of 100 data
channels at sampling rates of 2, 20, 50 or 200 sps.

e) Recording Oscillograph - records up to 36 analog data
channels available from any source within the area in
‘which it is installed.

£) Direct Write Recorder - records up to 8 analog data channela
plus 2 channels of event information available from any
source within the arez in which it is installed.

U34071-4006 (wes BAC 1544-L-00)
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6.0
6.1

6.2 ’

U3-4071.4008 (was BAC 1544 L-R))

TESTING RTIUIREMINTS

ACCEPTANCE (VENDOR FUNCTICNAL) T=STS

Each production item shall be tested for compliance with all
specified parformance and design requirezents. The vendor
shall provide, as part of his design, recommendations for
acceptance testing of each set. Recormnendations shall include
a description of suggested test procedures and recommendations
and sketches of test equipment and facilities to demonstrate
specification compliance.

TBC FUNCTIONAL TESTS

TBC shall functionally test all production sets for compliance
wvith the perforcance and desizn requirements, in accordance with
the canufacturer's procedures and recomrendations. TZ2C will also
perform any other tests it deems necessary to verify design and
performance compliance.
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7.0 NOTES AND SUPFLIVINTAL RZJUIRTIENTS
Supplemental requirements are defined in Documant D2-8055-1,
“"Test Instrusentation Subsysteas Dosign Procurecent Specifica-
tion", ~ )
7.1 DEFINITICNS AND ABBREVIATIONS
A/B - Airborne -
DSL Data Systec’s Laboratory
FICC Flight Test Control Center
1a Inertial Guidance
Range Those elements of the Atlantic Missile
Range and the Pacific Missile Range
invelved in the Dyna-Soar Test
Program. .
Real-Time The time at which an event is noted
. to occur, delayed only by propagation
and. electronic processing from the
time of its actual-occurrence.
Tca Time Code Jemerator
IS Test Instrumentation Subsystem
UJ4071-1000 (was BAC 1544-L-R3)
S-22-62 BOEING l NOp2-7868 +
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DATA PROCESSING SUBSYSTEM

TAB "EM

U3-4071-1000 (was JAC 1544-L-R2)
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1.0

scopE

This TAB Section of the svecification establishes the perforzance |
and design requirements of the Data Processing Subsysten. These
requirexents are in addition to those set forth in Section I

of this specification, The Data Processing Subsysten includes y
those components reguired to produce cozputer input tapes and :
IRIG FM tapes from data collected by the Test Instrumentation )
Subsystem., Tne Data Processing Subsystea receives input data
from the Ground Data Recovery Subsystem, specified in TAB “D",
and consists. of the following major components: )

a) PCM Computer Input Preparation Equipment
b) IG Computer Input Preparation Equipment
¢) IRIG FM Tape Preparation Equipzent

(8]

o AT Rt

U3-4071-1000 (was DAC (544-L-R))
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2.0

APPLICABLY DOCIMENTS

The documonts and publicaticons specified in TAB "D¥,
Paragraph 2.0, are appiicable to this TAB Section,

U1-4074-1000 {was BAC 1846-L-R3)
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3.0

3.1

GIXNZRAL PEIRFOZMVANCT AND DIZSICH RUTUIITIENTS

All sub-raracraphs uander 4.0, TAB "D", apply to this
specification.

EQUIPMINT LOCATIONS -

Data processing equircent will be located in Seattle, AFFTC
and AF:TC as showa in TAB "D", Table 3.1-1.

U34071-1000 (was BAC 1844-L-R))
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GINTRAL PERFOSMANCI AND DISIGH RESUIITITNTS

3.0

All sub-paragraphs under 4.0, TAB "D", apply to this
specification.
3.1 EQUIPMENT LOCATIONS _
Data processing equipment will be located in Seattle, AFFIC
and AFMTC as shown in TAB "D", Table 3.l-1. .
|
.
i
/
[
/
U3-4071-1000 (was BAC 1344-L-03) 9.
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AIRBCRINE CONVERSION " GROUND RECCVERY IRIG CClV. 'PLAYBACK
SCO Freq. |Translated |Frequengs| Dstranslated - || SCO Freg. | IRIG LYOF]
Ch. Ke Freg. Xe Resronse'| Frequency Ke Ke 'I‘rack: crs
2 7.35 137.0 110cps 7.35 110cps * 1l 110
5 7.35 143.9 275¢5s 7.35 275¢ps || 22.0 330
16 25.0 173.0 1Ke 25.0 1lKe 40,0 1200
28 | 25.0 270.7 25c | 50.0 2Ke 1 70.0 2100
3 735 139.0 110cps 735 110cps ﬁ & 2 110
6 | 7.35 146.2 275crs | 7.35  275cps || 22.0 330
17 25.0 180.7 1:e 25.0 1xe 40,0 1200
29 25.0 286.1 2Xe 50.0 2Ke b 70.0 2100
§ 7.35 142.6 10Ccps 7.35 110c¢rs . 3 110
7 735 145.5 275¢rs 735 275¢cps || 22.0 330
18 25.0 188.4 1Xc 25.0 1xe 5.0 1200 .
30 25.0 01l.5 exe 50.0 2Ke 70.0 2100
8 7.35 150.8 275¢cps ?7.35 275¢cps || 22.0 b 330
19 25.0 196.1 1Xe 25.0 1Ke 40.0 1200
31 25.0. 316.9 2X¢ 50.0 25¢ 70.0 2100
9 7.35 153.1 ° 275¢cps 735 275¢cps | 22.0 5 320
2 25.0 203,.8 1Kc 25.0 1Kc 40,0 1200
32 25.0 332.3 2re 50.0 2¥e 70.0 2100
10 | 7.35 155.4 275¢ps || 7.35  275¢ps || 22.0 6 | 3%
21 25.0 211.5 1Kc 25.0 1Ke 50.0 - 11200
33 .- 2500 31*?'? ZKC 50.0 ZKC ?0.0 : 2100
11 | 7.35 157.7 275¢cps |[. 7435 Seps || 22.0 ?7 | 330
22 25.0 219.2 1Ke 25.0 1Xe 40,0 1200
34 25.0 363,1 2Ke 50.0 24¢ 70.0 2100
12 | 7.35 160.0 275¢cps || 7.35 275¢ps || 22.0 8 3%
23 25.0 226,9 1Kc 25.0 pR.( 0.0 1200
35 25.0 378.5 2Xe 50.0 2Xe 70.0 2100
13 | 7.35 162.3 275cps || 7.35  275¢ps || 22.0 9 |} 3%
2h - | 25.0 234.6 1Ke 25.0 1Ke 40,0 1200
26 25.0 293.9 2Ke 50.0 2Ke 70.0 2100
b | 7.35. 164,6 275¢ps || 7.35 275¢ps || 22.0 10 | 33
25 25,0 2h2.3 1Xe 25.0 1Ke 0.0 1200
E74 25.0 Lo9.3 2ile 50.0 e 70.0 2100
15 7.35 166.9 275¢ps 7.35 275¢cps || 22.0 1 330
26 25.0 250.0 "1Ke 25.0 1Ke 40,0 1200
38 25.0 424,7 2Ke $0.0 2¥e 70.0 . 2100
27 25.0 257.7 1Kec - 25.0 1Kc 40,0 12 11200
1 [124,0 124,0 3Ke 124.0 3Ke . 13 fVoice
'Dire,ct Record
Sl i | aeviseo | oars Figoh.3-]
exex | $-22-62 IRIG FM CONVERSION
APPD { D2-7868
Ar00 { . ; BOEING AIRPLANE COMPANY PAGE 6
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TESTING RSNt oy

See TAS "D", Para. 6.0
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5.0 TESTING ETAUTETIONTS

See TA3 "D", Para. 6.9

U3-4071-1000 (was 0AC 1844-L-R})
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TAB "F"
GROUND CHZCK-OUT A%D SUPPORT SULSYSTZEM

U3-4071-0000 (wes BAC 1044-L-03)
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1.0 SCOPE

This sr2cification establishes the performance require:ents .

of the Ground Check-out and Supnort ele=xz2nts of the Tost
Instrur-cntation Subsysten. The Ground Check-out and Suvnport
elex2alc include the cquivnent raquired at S:2248le, ATTTC
end A7ITC to test end cnlibrate all portions of ‘the Glider
Instruiaatation subsysten.

This S2ction is arranzsd to show the requircmants for the
folloving:

A. In-plant Tests
B. Out-plaat Tests
C. In-plant Calidbrations
D. Out-plant Calibratione

UD-4071-1000 (wes BAC 1844-L-R3)
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2.0

2.1
2.1.1

2.1.2

JH-PLATT T”STS

In-Plaat Testing 1s definad as that porticn of the rra-launca
test prozram occurring in the Scattle erca. The Soattle
test procrom will consist of rre-installation t2stiing of

the eirbome eg:irzaont perfornzd in the Data Systems Lab
(DSL) end post-instzllcotion testing of th2 eirborne equip-
pent performad in the Systezs Intesration Lab (SIL) and
supported by tha L3L. SIL testinzy will te porlforred in

the Bléz. 2.01 SIL area 2ad 2t saverz)l other testing areas
phrsically rexzoved from Hdz. 2.01.

All equipzent showa in TAS YD", Teble 3.1-1 will be raq:uired
to suprort these funetisas. In addition to thesz, equip-
ment will be required to eccomplicsh the following specific
tests.

GROUIID STATION TESTS.

Operational Tests

These tests are designed to funcfiona]_ly test all elenents
of the PCH and Fif Ground Station. Equipzent rsguired, and
procedure used, will be specified by the subcoatractor.

PCY Accuracy Test

The PCY accuracy test will require a programmed tape (of
sufficient lenzthto insure that the bit error is less

than 1 in oae million) to provide a source of FCM signzls
for en accuracy cnd response chack. Thae PC signals will be
recorded on tap2 and will be generated by a Comrmand Code
CGenzrator to provide a lmown pattern having a recurring cycle
that will egree with the major freme rate. The FC{ data on
the test tape will consist of 220 channzls as follows:

l. 100 channels havin3 nine prograxzed bit steps
(0,1, 3, 7, 15, 31, 63, 127, and 255) to check
the bLinary code lozic and the digital to analog
converters. Taec nine progzrocmed bit steps vere
chosen to check zero and every "all-onc” binary
nuzber appearing in the sequence

2.. 100 channels havinz six procrarrzed dbit steps
(0, 50, 109, 150, 200, and 250) to check the
lipearity and frequency response of the strip
chart recorder channels and the lipnearity of
the other displnys.

3. 10 consccutive words of zero count per basiec
frame to check linearity on the low end.

k. 10 comsecutive words of 255 counts per basic frame
to check lin:writy on the high end.

V340710000 {was BAC 1846-0-R))
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2.1.2

2.1.3

(Continued)

The foraat coaverter will be tesied with & known input in
vhiech each major frame is identic~) to the precedins major
frane. Tae output tane generated frox this test will be
checked by a computer for individual bit validity. Bit
errors will ®e printsd out with respsct to tim= and location
in the word frame. An error sumary will also be printed
out at the end of tha cozputer run. A forzat converter
ocutput tape of six minutes in lenzth will provida core than
5 x 107 bits for a systen evaluation tg the specification
value of less than one bit error in 10° bits. Thz format
converver input tane mzy also bte usaed to verify th2 POM
station at the startinz and ending of an oparational dzy.

FM Accuracy Test

The FM accuracy test will require a prozrazzed tape to
provide nine frequencies for each chamnel at the trans-
lated frequency. The FM test tape will require dynanie
and static recordinzs for checking dynamic response,
lin=arity, band-edzes, and center frequ2ncies. This tazpe
will be generated by the use of a precision ladaratory
oscillator and will be used for st=tion verification after
station installation. This tape will zlso be used to
verify the station after adjustmz2nts have been made at

the starting and ending of an operational day.

UIA07T1-0000 (wes BAC 1846-L-0))
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2.2

2.2.1

Son e

AIRSORNZ TEST INSTRUIENTATION SUESYSTZM ACCURACY EVALUATICT ToU7C v

The airdorne Test Instrumentation Sudsystem accuracy evalua-
tion tests will evalunte the prototyne conversion equipmaat
of the Glider Instrumontztion Sudbsysten and will queliry all
sudbsaquent production units for installntion in the plider.
These tests will daterzine the compatibility, aad estadlish

the status, of the subdsystems in thelir speclfic coafiz-rations.

By: tsing & cozputer pro~ram, test duplieation and raearding
time will be ninimized. Minimizinz test tim2 and duplieztion
will provide qualified equipzeat with a hizh relizbility
factor due to low equipment use time and will also reduce
support equimmant requirements. '

Three types of Glider Instrurentation Subsystem accuracy evalua- o

tion tests will be verformed in the Data Systems Laboratory:
a conversion and storeze equipment test, a Glider Instrmi-en-
tation Subsysten reference test, and a pre-installation and
alignmant test. The results of the airborns subsystea
reference test will be used to evaluate the total airborme
subsystem and will be used as a reference for tests:.in the
Bystems Inte_.ration Laboratory closed area, at the A'F71C,
and at the ARIC. '

Alrborne Coaversion Equivment Test -

The eirborne conversion eanu storage equipment test will
deternine the accuracy of the conversion and storage equip-
ment in a specific configuration.

Thie test will be comprised of three test sequences in vhich
the PCY input will remain the same but the i inputs will de
chanzed as specified. The PCH output will b2 processed by
a computer prozram that will be programraed to determine a
level at the begzinaing of a record and each chanze of level.
The coaputer will obttain this level from 25 consacutive
tolerance samples that will be deterniczd by inpit control
data. If the input data goes out of tolerance from a pre-
viidsly deternined level, and 25 consccutive sarmples occur
within the specified tolerance, a nev averaze level will be
determined by the computer, and a printout will be produced
from the previous level. The computer prozram will print-
out all data owt of format but record will ctill be made. The
FM output will be stripped-out on oscillographs and analysed
for error.

: )
The following equirment will be tested acoording to the
programmed flight configuration:

1. PCM conversion equipment

2. FM conoversion equipment

3. Time code generator and clock
4. Atrborne tape recorder

U4071-1000 (wes BAC 1344-L-R3)
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2.2.2

2.2.3

2.3

2.3.1

Airborne Test Instrumentation Subsvsten R:ference Tests

The Glider Instru-2atation Subsysten refercnce tests will
establish an end-t>-cad subsvstem accuracy evaluztion of

the entire eirborne sudbsysteus to the extent that glider-
installed transducers and wirinz will be simlaied electri-
cally in the Inta Syste: Laboratory. These tests will be
perforicd on the prototypz and all production equipment,

the prototype unit beinz tested in the configuration of the
first ground launch wveaiele. Tacse dests will establish a
refersace to be used to evaluate similar reference tests per-

forued in the Syste:is Integration Iaboratory end at the AFTTC .

and AMIC. A transducer simuladtor will te tuilt to sirm:late
all transducers electrically and will be d2signed for mairmm
flexibility and ease of oparation. The similator will also
provide for a means of sirm:lation of a mecsurement on all
transducer similation nmodules. Tne wire froa the signal
conditioners in the test console to the transducer sizmlation
console rust be electrically equivalent to the vehicle wiring
but not necessarily of the sexme phaysical characteristics.

These reference tests will evaluate the followinz equipment:

1. PCM conversion equipment
2. Fi conversion equipment
3. Time code generator

k., Airborne tape recorder
5. Signal conditioners

Pre-Installation Alisament Test

The pre-inst:llation align=ent test will be the last test
perforaed on the airbonre conversion ead staraze equipment
prior to installation imn the glider vehicle. The test will

. ecneck the sub-carrier output voltage froa zero input voltage

throush band-edze and will verify the cor»atibility of the
composite PCMY and Fil signal with the input requirements of
the trangmitter.

SYSTZ!S INTEGRATION LAEORALURY TESTS

!
The Test Instrumentation Subsystem Systems Integration
Laboratory tests will qualify the erntire Glider Instmmenta-
tion Sudsystem after instzllation in the Glider vehicle.
Two types of tests will be parforzed in the Systems Intezra-
tion Lzboratory area: acceptance tests and design integra-
tion tests. :

Functional Tests

The Test Instrumentation Subsystem Systems Iutegration
Laboratory acceptnnce tects will be a functional check of
the entire airbornc cinhcrotem including the following type

U34071-1000 (was BAC 1846-L-R))
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2.3.1

2.3.2

(Continued)

tests: transducer and signal conditioner balancing and
funciional test, conversion equir.ient test, chunnel cali-
bration, Test Instrmientation Sutsysten reference tests,
Guicance Subsystun test, Comzzunication end Truckinz sub-
systea test, totul vehicle cozpatibility test, and a repeat
of the Test Instrwacntation Sutsystem reference tests.

Desizn Intorration Testis

Tae Test Instruzentation Subsysten Desizn Integration Tests
will consist of a one-of-a-izind testinz waere subsysten da-
sign paraseters will dbe investigated to verify the vhysieal,
and functional canability and compatidility of the intezrated
subsystem. This docuzant will consider only those tests

that pertain to the Test Instruventation Subsystea, glider
subsystenm intesration test, and glider/3-52 comzatibility
tests. The test plan for each test will be as follows:

Prior to the test, a subsystem reference test
(d2scribed in 5.1) will be perfor:ed on the sub-
system to determine its status. Status data will
be recordad usinz the eirborne tare recorder. The
subsystea will be ornerated durinz the test and the
resulting airborne tape recordinzy data will de
processed and compared to the reference test data.

UI-407i.100C (wes BAC 1546-L1))
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3.1

3.2

3.k

OUTPLANIT TESTS

AFMIC ASSEIBLY AND TZST ARSA

Present planninz ren~uires no Taest Instruzentation Stubsysten
testing in the assc 71y and test area unless the glider
vehicle is essignad to this erea for some other reason.

If this occurs & ecmplete subsystem test, as outlined in
Para. 2.3.1 will be accorplished.

AFMIC LAUGCH SITE

A check of those channels coasicared randatory for flisht
will be acccmplished at the launch pad. This test will be
basically the sane as the Funetional Test specified in -

para. 2.3.1.
AFFIC COIFIGURATION CHANGE VERIFICATION TESTS

A complete Test Instrumentation Subsystem test, as outlined

in Para. 2.3.1, will be perforzed on the glider vechicle after
each Test Instrumentation Subsystem configuration change.

This test will verify the new subsystem configuration for flight.

AFFTC FRE-FLIGHT AND POST-FLIGET TESTS

During all pre-flicht and post-flicht tests et the ATFTC, the
Test Instrurentation Subsystem will be monitored to determine
channzl status before and efter each flight. The data will
be recorded for future reference.

UB4071-1000 (was BAC I844-LAR)D)
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~I1.2

IR-PL/NT CALIEZRATIC!S

LARORATCRY CALIZRATIONS

Transducers _

Laboratory calibratiovas will be performa2d using the pro-
cedures and equiprent spacified in Document D2-1232%. In
general, transcucers will be nrocured with stanizard cali-
bration curves. This technic:e hos the follcocwing advantoges:

a) Recalibration is not required when transducers
or signal conditicnzrs are replaced

b) Data processinz work-load reduced by having a
sinzle calibration curve for many transducers

¢) Reduced calibration time
e) Simplified configuration control

Where the above technique cannot be used, due to accuracy
requirenents or transducer design, thbe following general
rules will apply:

a) Maximum number of sense levels will be 39, including
hysteresis

b) Transducers using high-temperature wire will de
colabrated with an equivalent wire resistance

" ¢) Thermocouple calibration will bte calculated from
National Burezu of Standzrds, or Vendor standards,
of output millivolts vs tcoperature

d) Full--- le output wili be equivalent to 250 counts.

Signal Conditicners

For signal coniitioners asscociated with curve-fitted trans-
ducers, the siczal conditioner transfer function will be
cooputed and apnlied to the transducer calibration curve.
Where curve-fitting techniques are not used, transducers
and signal conditicnzrs will be calibtrated tozether in
accordance with the procedure contained in Docurent
D2-80204-0, Section 2.0.

U3-4071-1000 (was BAC 1846-L-R3)
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k.2

5.3

GLIT=R CAT.IZUTION

Glidor cnolitration will only be perfor:zad on those trans-
ducers wicre.a laboratory calibration cannot be acecrrliched,
or on thisa chounsls where the aceuracy will be sizificaatly
irproved by perfor=.r3 en end-to-end calibration.

GEZRAL

In most instances, transducers will be suprplied as port of

the TIS. VWhere this is nat ihe case; i.e., transducers
provided as coaponznt parts of othar glider subgrstcis or,
signal sources not requiring tronsducers wiere the siznal

is derived frea circuitry within the subsysten, close coordina-
tion with the subsysten desigm groups will be required to
insure ec=patibility with Fara. 4.0 and to satisfy the require-
n2nts of D2-T342,

V40711000 (wes BAC 1544-L-R))
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5.0
5.1

5.2

OUT-PLANT CALITRATIONS

AFFIC

Laboratory calibrat!-1s will be perfor2ed on aa "as rejuired”
basis by the AFRTI [ straniatation Lab., Thos? calidbraiions
will be yperformed in a manner that will satis{y tha reguire-
ments of Para. 4.0.

AFTC

Laboratory calibrations will not be parforzed at A57C.
Calibrated spares will bz delivered with the glicder or will
be available from Scatile storas. Only tazt eguirzent deenmed
necessary to verify transdueer and sign2l eonditionsr cali-
bration will be provided.

U1-4071-1000 (wes BAC 1544-L-RY)
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