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o 
1.0 

1.1 

SCOPS 

This specification establishes the perforr.ance» design» 
devslopnent, and testing requirements for the Dyna-Soar 
Test Instruseatation Subsysten (TIS). 

TAB SYSTEM 

The main section of this specification describes general 
requirements which are applicable to all components of 
the Tost Instrumentation Subsysten (including all secondary 
subsysterns).    This specification is further arranged to 
inter-relate the secondary subsystems of the 7IS and to 
describe additional requirements pertinent to each such 
subsystem.    Separate TAB designations are assigned to the 
secondary subsystem as follows: 

TAB A: 
TAB B: 
TAB C: 
TAB D: 
TAB E: 
TAB F: 

Glider Instrumentation Subsystem 
Booster Instrumentation Subsystem 
B-52 Carrier Instrumentation Subsystem 
Ground Data Recovery Subsystem 
Data Processing Subsystem 
Ground Check-Cut and Support Subsystem 

C 
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2,0 

2.1 

C 

APPLICABLE DOCrr'-v.TS 

The following Goverr.-r.^nt docu-onts and othor publicatiena 
constitute a part of this specification to the extent defined 
herein. Vhere conflicting require.r.onts exist, the requlro- 
oents of this specification shall govern. 

GOVEEttSNT DOCUIIZNTS 

AF Bulletin 67B 

MIL-STD-l'tf 

IRIG Document 10k~6o 

HIL-P-70327 

KIL-B-4158B 

MIL-E-8189B 

ASNH 61-1 

HIL-I-266OO 

HIL-H-26512 

MIL-STD-130A 

ASD Technical Report 
61-381 

Current List of Strategic and 
Critical Materials 

Specifications and Standards, Order 
of Precedence for the Selection of, 
Dated 13 June i960 

I2IG Standard Tine Fomats 

Drawings, Engineering and 
Associated Lists 

Electronic Equipaent, Ground, 
General Requirements for 

Electronic Equipment, Guided 
Missiles, General Specification for 

Human Factors Data for Fanned 
Aircraft Weapon Systems 

Interference Control Requirements, 
Aeronautical Equipment 

Maintainability Pequirecents for 
Weapon, Support, and Command and 
Control Systems and Equipment 

Identification Harking of U.S. 
Military Property 

Guide to Design of Mechanical 
Equipment for Maintainability, 
Dated 11 August 1961 

Ul 40711000 (><i IAC IM4-L-M) 
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2.2 NON-GOVSKiHENT DfXJ'JMENTS 

02-73^3 Dyna-Soar Master Data Keasurement 
List                                                                        | 

D2-7391 

DS-?1*!?-! 

D2-7W! 

D2-80396 

Dvg No. 25-8023! 

Dwg No. 25-80670 

D2-80!O8 

Specification, Characteristics of 
Glider Electric Power and Genera! 
Requirements for Load Equipnent 

Specification for Dyna-Soar 
Communications end Tracking 
Subsystem 

Electronic Pacl:asins Requirements, 
Contract Procured Flight Equipment 

General Requirements for Dyna-Soar 
Source Control Dravin-s and Procure- 
ment Specifications 

Test Instrumentation Subsystem, 
Airborne, Envelope of 

Signal Conditioning - Test Instrumen- 
tation Subsystem; Envelope of 

Test Instrumentation Transducers 
Installation Handbook 

UMoriim (»«> IAC IW-UIII 
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3.0 

3.1 

3.1.1 

b 
3.1.2 

0 

3.1.3 

\ 

PSRFOR.'LO.'CS AND DESK?!! RSCCIRSXSSTS 

SÜBSYS7£M DZSCRimON 

Tho fxmction of the Test Ir.strunentation Subsyatea (TIS) is 
to acquire test data conccrninö the operation of the various 
glider Bubsystens,  the performance of the air vehicle, and 
the condition of the pilot durins the Air Launch and Ground 
Launch phases of the Dyna-Soar Test Prosraa.    The TIS consists 
of the following five major subsystems which are treated in 
detail in the TAB sections of this specification. 

Glider Instrumantat.ion Subsystea 

The Glider Instrumentation Subsystem consists of equipment to 
sense, process, store, and transmit test data and pilot voice. 
Frequency Modulation (FM) and Pulse Code Modulation (PCM) 
techniques will be employed to gather the continuous data 
and sampled data, respectively.    All collected data will be 
recorded on beard as the primary means of data acquisition. 
The PCM data and selected FM data will be routed to the 
Communications and Tracking Subsystem (CT^) for transmittal 
to the Ground Data Recovery Subsystem.    The CTS requirements 
are specified in Boeing Document DZ-T'+l?-!. 

Wide-Band and Narrow-Band telemetered data will be available 
during specific periods of flight.    Band-switching will be 
accomplished in accordance with the Data Acquisition requirements 
of Paragraph 3.2.3* 

Ground Data Recovery Subsystem 

The Ground Data Recovery Subsystem utilizes the ground elements 
of the Communications and Trackirg Subsystem to receive the 
glider telemetered data.    The CT3 will down-convert the glider 
signal to a frequency suitable for input into a standard VHF 
telemetry receiver (215-260 Kc range) or, if required, into 
the Predetectlon Recording System.    The post-detected output 
of the Predetcction Recording system or VKF 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-correlated outputs suitable for display uul 
recording. 

Data Processing Subsystem 

The Data Processing Subsystem utilizes the elements of Paragraph 
3.1.2 and Computer Input Preparation Equipment co process the 
telemetered and recorded data into quick-look and final format. 
The PCM data and digital Incrtial 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, Ik track, magnetic tape. 

UM07I 1000 («.t IAC IMi-k-Ul 
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3.1.4 
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3.1.5 

3.2 

3.2.1 

3.2.2 

c 

3.2.3 

B-52 Cirrier Ir^t-j-er.tTtlon Subayaten 

Rcal-tir.e displays of the pitch, roll and yaw moments of th« 
glider/ryloa attach rcir.t3 ar.d of tha slider position and 
attitude during pre-laur.ch and launch will be  available at 
the B-52 Test Znjir.esr' ; station durinj the Air Launch Test 
Prograa. Specific performance requirenonts have been deleted 
fron this epccificaticn and are  now a part of the B-52 Modifi- 
cation Progran. 

Ground Check-Cut ar.d Sunrort Subsystea 

An In-Plant and Oat-Plant test and calibration prograa is 
required to provide the Test Instrunontation Subsystem with 
the highest degree of accuracy and reliability consistent 
with -he design cission of Dyna-Soar, The cajor coiponents 
of the eubsysten will be located at Seattle, ATFTC, and AEITC. 
The PCI! test data will be prograoaed for computer processing. 

G2NERAL PSHTOSMA-'.'CS SZ^UIRSSnJS 

PCM Systea Accuracy 

The accuracy shall bo such as to satisfy the end-to-end channel 
accuracy requirements as specified in Document 02-73^2« 
"Master Data Measurements List," To minimize the Transducer 
and Signal Conditioner development effort there shall be no 
more than ^.5;» probability of amplitude ex-rors, as measured 
from the input to the airborne PCM Conversion Set to the final 
data form, exceeding 0,6* of full scale, and 0.1£ probability 
of errors exceeding l.C^ of full scale. These accuracy re- 
quirements are based on random ten-minute operating periods. 

FM System Accuracy 

Using the same criteria as for the PCM system, there shall be 
no more than 1.0^ probability of exceeding amolitude errors ' 
of ^.5^ at B ■ 1, ±5.fc;i at B » 2, and i2.0fj"at B » 5, Also, 
there shall be no core than 0.1f£ probability of exceeding 
*lS.% at B > 1, *7,^ at B - 2, and *2.6* at B • 3. 
(B > Deviation Ratio). 

Data Aequistion       1 
* 1 

The A/B Data Tape Seeorder is the primary means of data acquisi- 
tion.    As such, it shall be capable of storing all of the 
collected data for any glider configuration no specified by 
D2-73it2.    Telemetry raquirements are established In accordance 
with the following criteria: 

a) PCM data, Inercial Guidance data, and air-to-ground 
communications through the flight. 

b) Flutter data, as defined by D2-73't2, plus PCM, Voice & IG, 
up to Mach 10.    Vehicle velocity at which information 
bandwidth switching will occur has not yet been determined. 
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c 
3.2.<t 

3.2.5 

3.2.6 

o 

3.3 

3.3.1 

3.3.2 

3.3.3 

C 

3.3.1» 

Reliability 

The Test Instrumentation Subpystea shall have a reliability 
eos^ensurato with th5 required reliability for the design 
mission of the Dyna-Soar Projran. The reliability for each 
najor subsystea is specified in the applicable TAB Section. 

Envircssent 

The environaontal requirements are specified in each of the 
applicable TA3 Sections. 

Life 

The airborne equipment shall be designed for a ninioua use 
period, by Boeing» of iKX) hours without "major repair", as 
defined in Paragraph 3.^. 

GENERAL DESIGN REQUIREMENTS 

Electric Power 

The power requirements are specified in each of the applicable 
TAB Sections. 

Electronic Eouirsent Installation 

Equipment installation requirements are specified in each of 
the applicable TAB Sections. 

Self-Test Capabilities 

In order to achieve the accuracy specified in Paragraph 3.2.1f 
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 in D2-73^2» 

Standardization 

The equipment 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 I'+Jd which selects 
standards in the following order of precedence; MIL, AN, NAS, 
Commercial, and WCS. 

I 
I 
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3»3«5 Interehanrjgabillty 

All replaceable parts or assemblies having the cane part nuaber 
ehall bo directly and corapletely inter-chanseablo with each 
other with respect to installation and performance»    Replace- 
nent of interchangeable parts will not require the replacement 
or oechanical realignment of adjacent assemblies.    Changes la 
part numbers shall be governed by the drawing requirements of 
MIL-D-70327,    Interchangeability requirements are not applicable 
to detail parts of permanent assemblies, such as welded 
assemblies or matched detailed parts* 

3.3.6 Human Factors 

The Test Instrumentation Subsystem shall be designed in confor- 
mance with the principles of human factors engineering as out- 
lined in the technical documents which form a part of Specifi- 
cation ASNR 6l-l. The objective shall be to achieve an optimum 
balance between human operator performance capabilities and 
subsystem performance. The human engineering effort shall not 
be limited to individual system operation, but shall include 
an over-all integration based on operator analysis, time-line 
and time-motion studies, mission profiles« and evaluation of 
■an-cacbins functions* 

3.3.7 Maintainability 

The TIS shall be designed in accordance with the requirements 
of MII/-M-26512A. ....*;•..-. . Where practical, criteria of 
ASD Technical Report 61-301 shall apply. 

3.3.8 Safety 

The TIS ehall be designed to maintain high standards of safety. 
In particular, any equipment installed in the glider pilot's 
compartment shall not contaminate the compartment atmosphere 
and shall be explosion-proof. 

3.3.9 Radio Interference Suppression 

The equipment shall «/eet the requirements of HIL-I-26600. 

3.3.10 Product Identification 

The equipment shall ho marked *->:; identification in accordance 
with HIL-STD-130A. 

3.3.11 Critical Materials       ! 

The use of critical materials, as contained in AT Bulletin 67B, 
shall be avoided.   ■ 

3.3.12 . Ground Support and Chock-out Equipment 

The requirement-j for these items are specified in TAB NFN. 
UMWI IOOO (ui IAC iKvmi) 
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TSSTING R-:.rJIR-">'^'TS 

Laboratory test procran shall be established to: 

a) Predict perforcance requirecents. 
b) Prove feasibility of approach for critical state-of-the- 

art areas. 
c) Verify that perfornance and life requireaents of the sub- 

system and its conponents satisfy design and performance 
requirements. 

d) Assure that the manufacturing techniques employed, and 
the materials selected, will result in a product quality 
.commensurate vith the design criteria. 

DEVELOPMENT TESTING 

The design and development tests shall demonstrate that the 
final design of the TIS secondary subsystems will caet the 
requiremerts of this specification. These tests shall be 
used as a basis for design changes* 

QUALIFICATION TESTDIQ 

These tests shall be performed to demonstrate compliance with 
this specification as regards design performance, life, and 
quality approval of secondary subsystems and major components« 

ACCEPTANCE TESTING • f   . .     ', 

Tests shall be performed on production articles to assure 
continued quality of the secondary subsystems in accordance ■ 
with the requirements of this specification. Acceptance tests 
will be performed on all major components to assure that the 
quality and performance of equipment manufactured on a produc- 
tion basis is in compliance vit|h this specification* 

QUALITY VERIFICATION  , 

Quality assurance provisions shall be in accordance vith 
HIL-E-6189B and MIL-E-'HSSB. 

DEMONSTRATION TESTING j 

The Test Instrumentation Subsystem will be demonstrated prior 
to AF acceptance to assure functional compliance with Dyna-Soar 
requirementc«      1 
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5.0 

5.1 

5.2 

6 
5.3 

( c 

5.^ 

NOTES ANI) StJPPLS>r^\'7AL RS.:"isrMrii?s 

RANG3 SUPPOi?? 

Equlpient and facilities required to support the Dyna-Soar 
Fllclit Test Prograni will norrally be provided by the Hange. 
Those iteas of the TIS that are peculiar to the Pyaa-Soar 
Prograa euid are of a non-continuing nature, vill be supplied 
by the Systea Contractor. Specxfic items of equipment are 
noted In TAB "D", Table 3.1-1. 

ASS0CIAT3 COKTRACTOH SUPPOHT 

Prior to the operational phase of the Dyna-Soar Tc-st Progran, 
functional testing and operational check-out of the Communica- 
tions and Tracking Subsystem vill be performed by the Associate 
Contractor and the Bange. Since the Glider Instruaentation 
Subsystem vill not be available for these tests, it will be 
the responsibility of The Boeing Company to provide tape re- 
corded data for input to the airborne elements of the CTS that 
vill simulate the composite signal output of the Glider Instru- 
mentation Subsystem. The equipment required to produce this 
test tape vill be located in the Data Systems Laboratory as 
noted in TAB "D'«, Table 3.1-1. 

ESAL-TIHE DATA RS^UIHSMENTS . . 

Real-time data vill be acquired and displayed during the pre- 
launch and boost phases of the Ground Launch Test Program» 
Specific data and display requirements, as presently knownt 
are specified in TAB "D". 

DEFINITIONS 

Major Repair - Cumulative replacement of modules and/or 
components that exceeds 20 percent of the 
set. 

! 

if 

: 
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TAB "A" 

GLIDES INSTBÜKENTATION SUBSYSTEM 
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o 
1.0 

o 

SCOPS 

This TAB Section of the specification establishes the perfor- 
mance, design, and testing requirements of the Glider Instru- 
Bentation Subsystem. These requirecents are in addition to 
those set forth in Section I of this specification. The 
Glider Instrumentation Subsystea consists of the following 
najor equipments: 

a) Transducers 
b) Signal Conditioners 
c) Patch Panels 
d) PCM Conversion Set 
e) Fl Conversion Set 
f} Time Code Generator Set 
g) Data Tape Recorder - 
h) Photographic Data Recorders 

C 
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2.0 

2.1 

2.2 

Ö 

C 

APPLICABLE PCCU>r:!NTS 

The following Government specifications and other publications 
axe applicable to this TAB Section and fora a part of the Teat 
Instrumentation Subsystea perforaance specifications. 

GOVSKJhENT PUBLICATIONS 

IRIG Document 10^-60 

MIL-E-8189B 

H1I^E-25366B 

«CK-QOVEHIIMENT PUBLICATIONS 

D2-731«? 

P2-7391 

02-7417-1 

D2-7W1 

D2-80396 

Dwg. Ko. 25-80231 

UJ^TI IOM (-«• IAO IK4-UUI 

S-21'62- 

IRIG Standard Time Formats 

Electronic Equipaent, Guided 
Missiles, General Specifica- 
tions for 

Electric and Electronic Equip 
oent and Systess, Guided Missiles 
Installation of, General Speci- 
fication for 

Dyna-Soar Master Data Measure- 
ments List 

Specification, Characteristics of 
Glider Electric Power and General 
Bequireoents for Load Equipment 

Specification for Dyna-Soar 
Communications and Tracking 
Subsystem 

Electronic Packaging Requirenents, 
Contract Procured Flight Equipment 

General Requirements for Dyna-Soar 
Source Control Drawings and Design 
Procurement Specifications 

Test Instrumentation Subsystem - 
Airborne, Envelope of 

^r/7£V>V/7 
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3.0 

3.1 

3.2 

O" 

3.2.1 

3.2.2 

3.2.3 

C 
C 

G^NSRAL PSHTCR-VANCS AND DESIGN RS70IRSMSNTS 

SÜBSISTQi DESCRIPTION AND OPERATION 

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

ENVIHONHEKTAL REQUIREMENTS - NATURAL 

The Glider Instruraontation Subsystem shall satisfy the TIS 
perforcance requiranents while operating under the following 
environ.T.ental conditions.    All cajor components, except for 
the Data Tape Recorder, Photographic Data Recorders, and 
Transducers, will be located in the equipment compartment. 
The Data Tape Recorder and Photographic Data Recorders are 
located in the pilot's compartment.    If differences in en- 
Tironcent exist for locations other than the equipment coo-   . 
partment, they will be noted in subsequent paragraphs. 

Temperature 

'+250F to +156*7,   Equipment cooling gas will be provided as 
specified in Paragraph 3.2.7. 

Pressure 

10.0 psia to 15.0 psla. 

Vibration 

See Figure 3.2-1. 
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c 

3.2.* 

3.2.5 

3.2.6 

3.2.7 

3.2.8 

3.3 

3.3.1 

3.3.2 

3.3.3 

3.* 

Acoustic Nolae 

See Figure 3*2«2. 

Acceleration 

See Document D2-7W1, Appendix "A", Paragraph 3*3. 

Shock 

See Document 03-7^1, Appendix "A", Paragraph 3.2« 

Coolant 

The equipment shall operate in the thermal environment 
specified in Paragraph 5,2,1 when supplied with nitrogen 
cooling gas at a maximum rate of k Ibs./KW-minute of dissi- 
pated power, allowing a pressure drop between total equip- 
ment inlet pressure and outlet static pressure of 2 inches 
of water.    Cooling gas will be supplied at a temperature be- 
tween ^5°? and 70»?,      .    . 

Zero Gravity 

The equipment shall operate satisfactorily under condition« 
of zero gravity,, combined with the above environments, when ' 
supplied with the coolant of Paragraph 3.2.7. 

ENVIROHKENTAL REQUIfiEHSNTS - INDUCED 

The Glider Instrumentation Subsystem shall satisfy the TIS 
performance requirements after being subjected to the following 
non-operating environments. 

Temperature ■■-..." '.', 

■-50*P to 4212,P. 

Pressure 

1.0* psia to 23.0 psia. 

Transiportation Vibration 

See Document D2-7*8l, Appendix "A", Figure 1. 

OTHER ENVIBONMZKTAL REqUIfiEMDITS 

Except as specified in Paragraph 3.2 and Paragraph 3»3» the 
equipment shall meet the environmental requirements of 
Specification MIL-E-8I89B. 
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c 

3.5 

3.6 

3.7 

3.8 

3.9 

3.10 

3.11 

3.12 

3.13 

SSLIABIUTI 

The Glider Instrumentation Subsyotem shall have a reliability 
coacensurate with the required reliability for the design 
mission of the TIS and shall be 0.01 or better for any h hour 
use period* 

SIGNAL CAPACITY 

The Glider Instrumentation Subsystem shall be capable of 
accepting a total quantity of data signals as established 
by the requircacnts of Docuaent D2-73^2. 

GETJEHAL DESIGN RE^UIKZXEIiTS 
r 

The requirements of Specification MIL-E-8189B apply as re- 
quirements of this specification with the exceptions and 
additions noted.    When the two specifications conflict, this 
specification shall govern* 

ELECTRIC POWER 

The Glider Instrumentation Subsystem shall perform satis- 
factorily under all conditions of available glider power as 
specified In Document D2-7391.    The maximum allowable power 
demand Is 1500 watts. 

ELECTRONIC EQUIPMENT INSTALLATION 

Where practical, the design shall conform to the require- 
ments of Specification KIL-E-25366B. 

PACKAGING 

Documents D2-7^8l shall be used as a guide for design and 
construction. 

ENVELOPE 

Equipment contained la the equipment compartment may take 
on any size or shape providing it stays within the envelope, 
and meets the mechanical Interface requirements, of Boeing 
D^g. No* 23-80231. 

WEIGHT 

The maximum allowable weight, including transducers and wiring, 
is 1000 lbs* 

KAINTAINABILITI 

The design shall provide for plug-in replacement of defective 
modules, and In accordance with Section I, Paragraph 3*3.7. 
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c 3.1H 

3.15 

6 

3.16 

3.17 

3.18 

i 

3.18.1 

3.18.2 

3.18.3 

OUTPUT ISOLATICM 

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

BANDWIDTH SWITCKIKa 

Fixed-bandwidth receiving capabilities will be established for 
each of the Range stations in accordance with the telemetry 
requirecent philosophy stated in Section I, Paragraph 3»2.3. 
Automatic bandwidth switching will be provided for in the 
Glider Instrumentation Subsystem in keeping with this philosophy. 

COUTBOLS 

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

POWEH REQUIREMENTS 

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

INTEGRATION WITH OTHER SUBSYSTEMS 

The specific integration requirements 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 
f 

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

Structures 

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

Communications and Trackint; Subsystea 

Modulating signals are delivered to the Data Transmitters 
which are a part of the CTS as defined in Document D2-7'*17-l. 

UMOTI IOM («.i IAC IM»X-tl) 

BIFJFJ/VC NO.D2-7868 

PACE 2^ 
> 



3.18.% 

3.18.5 

3.19 

Ö 

( c 

Other SubaystoT.s 

Signals vill b« provided by other cubsysteas that will require 
conditioning by the Glider Instrur.mtation Sub^ysten.    Close 
coordination with the desi^a groups will be required to insure 
proper iopedance Hatching, isolation, etc. 

Monitoring Devices 

The design of the output monitoring points shall be cocpatible 
with the impedance, amplitude, power, etc. input requirements 
of the ground test facilities. 

GBOUXD CHBCK-OÜT AND SDPP05T 

Eequireaents are specified in TAB "F*. 

( 

MXMD     «00 («M IAC ItM-L-U) 

S-ZI-4,2 atw&A/G NO. D2-7868 

PAGE      25 - > 

. \ 

tl 



c 
«».0 

«».1.1 

Ö 
4.1.2 

c 

<».2 

4.2.1 

4.2.2 

SPECIFIC TIZT^yXXZ AND rZSIG" HvlUIR-TSr.'TS  —    —  —      -       — m ~ a 

T3A:;i:DUCE2S 

Description and Creration 
 ■   -i t0m —        - -   "      i ■ 

Transducers aro the devices used to sense physical phenomena, 
in vhich the ca^aitude of the applied stimulus is cenvortod 
into an electrical signal that is proportional to the quantity 
of the stirralus.    Also included in this cator;ory are those 
"sisnal sources" contained within other glider subsystems. 
Approxirately 750 paroreters will be ceasured for each Air 
Laiinch and Ground Launch vehicle as specified in Document 
D2-7342. 

The transducers will be selected to aeet the data-range and 
environzsntal requirements of Docur.ent D2-7542.    Accuracies 
are dependent upon the requiresents of Docuaent D2-7342 
coabined with the electronic systea liaitations of Section 1, 
Parasraph 3.2.1 and Paragraph 3.2.2.    Environmental conditions 
are determined by location in or on the vehicle. 

Extreaes of data range and/or operating environment will 
require that new aethods be invented, or that major codifications 
be performed on existing devices, to obtain a portion of the 
data as specified in Docuaent D2-7342. 

Calibraticn Psquirecents 

Consistent with accuracy requirements, transducers  will  be 
procured with standard calibration curves to permit the caxinum 
utilization of "curve-fitting" techniques.    Acquisition of 
calibration data concerning "signal sources" and "Subsystem 
provided" transducers is necessary to satisfy the requirements 
of Docuaent D2-7342 and will require close coordination with 
the vendors and subsystem design groups.   Additional require- 
ments are specified in TA3 "F", 

SIGHAL CCICDITICI.'SRS 

Description and Operation 

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

Output Signal« 

a) 0-20mv p-p or 0-3v p-p to PCM Conversion Set 
b) 2.0v p-p, 5,0v p-p or ^23ov to FH Conversion Set 
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c J 
^.2.3 

«».2.»» 

h.Z.5 

t 

4.2.6 

^3 

4.3.1 

c 

4.3.2 

4.3.3 

4.3.4 

Accumey 

Dependent upon accuracy of trnr.^iucer or Eirr.al source, in 
conjunction with Soctica I, Paragraph 3*2.1 and Fora^raph 3*2.2, 
to satisfy the requirement'-, of Document D2-73i+2. 

Packaging 

The packaging density shall be such as to satisfy the weight 
and voluce requirer.ents of Eoeins Drawing !.'o, 25-80670 while 
still allowing a single Signal Conditioner circuit failure to 
affect the oinimum number of data channels. 

Test and Calibration Provisicas 

The design shall be such as to satisfy the test and calibration 
requireaents of-TAB "F". Typical design night be as shown in 
Figure 4,2-1. 

Controls 

All controls necessary to accoaaodate the test and calibration 
requireaents specified in TAB "F" shall be readily accessible 
without reaoving any coaponents from the subsystem, and 
adjustable without the use of special tools. 

PATCH PANELS 

Description and Operation 

The purpose of the Patch Panels is to provide flexibility in 
Signal Conditioner utilization and channel saapling rate/ 
frequency response selection. All Conversion Set signal 
Input points. Signal Conditioner output signal points, and 
transducer power supply output points ere terainated in the 
Patch Panels to provide this required flexibility. 

Accuracy 

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

Haintainability 
J 

Periodic servicing shall not be required. 

nexibility • 

Construction shall be sudh that patching may be accocplished 
by .the use of pre-programmed plug-in units.   .    The units 
•hall be capable of being installed or removed without the 
use of special tools. 
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PCK CCWSaSIOH Si? 

Doscrlptlcn cri Qronticn 

The function of the PC' Conversion Set ia to sequentially 
eanple the various analog data sicnala and convert theae 
sicnals to a binary ceded digital output ci^nal.    The dijital 
pulso train is froquer.cy-.T.ultiploxed with the output sisals 
froa the TA Conversion Set for input to the Data TransrJ.tters 
and Data Tape Recorder. 

Input Signals 

Low level and hi^h level signals of Para. ^.2.2 at caxinua 
source impedance of 1000 ohr.3 and 10,000 ohr.s, rearectively. 
Cocifflon coda signals nay be present at levels of ±5 VDC <3 
100 ohjcs or core and Iv p-p (up to 2500 ops) 3 100 ohr.3 or more. 

Channelizatica 

Basic Channels Sannlir.^ Rates (SDS) Switch Points 

- 5-HL 
20THL 
12-LL 
8-HL 

35-HL  . 

Z 
20 
20 
50 
200 

500 
200 
120 
32 
35 

Output Siraal 

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

Synchronization 

Dni^ui coded words shall be provided for basic frame and 
subcocnutator fra=e synchronization. 
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C 
h.h,6 

k.k.? 

kA.B 

kA.9 

yc 
4.5.1 

4.5.2 

C 

Rallablllty 

The iraxinum probability of failure ohall bo no specified in 
Paragraph 3*5 fo" zzy  20 or core data channels. Data channel 
failure occurs when the accuracy requirerents of Section 1, 
Paragraph J5»2.1, are not met. 

Flexibility 

Fixed-capacity nodular construction shall bo used for the 
20 sps and 50 sps cczr-utators with no core than 20 channels 
per module. There shall be cross-strapping provisions for 
the 200 sps channels. 

Input Filterins 

Each data input point shall be adequately filtered to alnlmlze 
aliasing errors. The filters shall be compatible with the 
cross-strapping requirenents of Paragraph 4.4.7. 

Self-Test CaT>abilities 

The PCM Conversion Set shall be provided with an independent 
and 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 
number of channels will be used so as to adequately define 
system errors that may be compensated for during post-flight 
data processing. 

IM CONVERSION SET 

Description and Operation 

The FM Conversion Set continuously monitors the various analog 
data signals and converts then to a frequency-modulated, 
frequency-multiplexed signal for input to the Data Transmitters 
and Data Tape Recorder. The FM Conversion Set contains the 
frequency translators necessary to satisfy ti.e telemetry 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 PCM spectrum as required to satisfy the telemetry and re- 
cording basebands. 
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k.5.k 

b 
4.5.5 

4.5.6 

C 

4.5.7 

Input Slfnala 

Conson code sic=^ls of Paracraph '♦.'♦.2 my be present.    Data 
gjfiaala will be as followst 

Anplitud© - ■ Source 
Channel (V p-p) Freviuoncy R^nnonse (Ohns) 

1 2.0T p-p 300 cps - 3KC 150 
2-4 5.0v p-p dc - 110 cps IK 
5-15 ♦25aT dc - 275 cpa IK 
16-27 5.0T p-p(») 20 - 1KC IK 
29-39 5.0T p-p(«) 20 - 2KC IK 
40-42 2.0T p-p 50 cps - 10KC IK 
28 5.0T p-p dc - 2KC IK 

(*} Kay be +25 mr 3 1,000 ohms 

i 

Output Signals 

Individual frequency-nodulated signals translated above the 
PCM signal with lover band-edge and channel spacing chosen 
to ealntain PCM and FM data accuracy requirements specified 
in Section I, Paragraph 3*2.1 and Paragraph 3.2.2. 

Reliability 

The maximum probability of failure of any one or more data 
channels shall 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. 

Flexibility  . 

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. 

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 end voltage oTerdrive« 

U) 4071 1000 (.•• IAC IHt-L-M) 
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^.6 

^.6.1 

i».6.2 

k.S.3 

4.6.1» 

4.6.5 

4.6.6 

4.7 

4,7.1 

4.7.2 

TIMS CODS Gs^rjiToa SET 

DoncriDt-icn nd Crsratlon 

Tho TOO produces a coded tine signal for input to the Data 
Tape Recorder, and a procislca clock ei-nal for input to the 
PCM Conversion Set. The tlning signal is used to correlate 
airborne tir.3 with Ran^e time. The clock signal is used by 
the PCM Conversion Set prosraamer. 

Input Signal 

The TC3 shall begin to generate the coded tlice signal of 
Paragraph 4,6.3 upon receipt of the "corj^and reset pulse" froa 
the TCG*Reset Control, TA3 "D", Paragraph 5.9.6, • 

Output Signals 

a) Clock - 144 Kc 
b) Tice Code - Format B, Option A, in BCD form as 

specified in IRIG Document 104-60. Day-of-the-year 
is not required. 

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. 

Reliability 

The maximum probability of long-term failure shall be as 
specified in Paragraph 3.5« Long-term failure occurs when the 
output error exceeds 1 part in 1 million over a 24 hour period. 

Anti-Spoofing 

The reset circuitry shall be such as to recognize a uniquely- 
coded "reset comoand" signal. Reference Paragraph 4.6,2, in tho 
presence of any noise that may appear on the umbilical line. 

DATA TAPE RECOHDEB 

Description and Operation 

The function of the Data Tape Recorder is to store on magnetic 
tape the PCM data signal, all FM data signals, and the coded 
time signal acquired during the vehicle flight. 

Input Signals 

Shall be capable of recording continuously, for a two hour 
period, any data signal with a bandwidth fromlOCbps to 1 He. 
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c «».7.3 

k.7.k 

^.7.5 

^.7.6 

k.7.7 

4.7.8 

4.8 

4.8.1 

4.8.2 

Aeciiracy 

The accuracy is deterr.inod fron an inrut to the Etita Tape 
Recorder to the output of the ground reproducer* There shall be 
no more than 1 bit error in 100,000 serial bits for the PCM dnta 
and no more than IC.J probability of exceeding +2.57» amplitude 
error for any FH channel. 

Reliability 

The maximua probability of set failure shall be as specified 
in Paragraph 3.5. Set failure occurs when the accuracy re- 
qnireneats of Paragraph ^.7*3 are not met. 

Safety 

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

Hounting 

The mounting shall be of the quick-disconnect type to allow for 
easy removal under emergency conditions. . 

Controls 

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

Honiter Output 

i 
An output signal that is a true indication of proper Taps 
Recorder operation, shall be provided for ground monitoring 
purposes. 

PHOTOGRAPHIC DATA RECORDER 

Description and Operation 

The function of the cameras is to photograph the cockpit 
instrument panel display during the Air Launch and Ground 
Launch tests. 

Field of View 

The cameras shall be capable of viewing all panel instruments 
as specified in Document D2-73^2. 
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k,B.k 

W.S 

"O 

4.8.6 

4.8.7 

C 

rraaa Pate - Pnngl C-?..-^r.-i(3) 

a)   T-2 Kin. to touehiovn • 6 fraaos/sec. 

Flln Slae 

16 BO 

Picture Cuallt?; 

Optinua picture quality shall be obtained using a oininum of 
additional lighting in the pilots conpartsent. Weight and 
power required for lighting shall be consistent with the 
linitations icposed on the Glider Instrumentation Subsystea. 

Safety 

Same as Paragraph h,7*5» 

Controls 

A • "Controller'* .shall be provided with the capability of turning 
the caoeras on and off and of energizing the eacsra at the 
frame rates specified in Paragraph 4.0.3.    The Controller 
"function" input signals will be supplied by a "timed"  . 
sequencer or by a "glider - function" sequencer. 
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5.0 

5.1 

5.2 

6 

5.3 

5.h 

c 

TSSTIKG p"cuiR.":'.r:.'Ts 

DEVSLOP:^:.? TESTIKQ 

The Tender shall submit Detail Equipcent Specifications to 
Boeing on a regularly cchsduled basis, per Boeinc Docucent 
D2-S0396. In addition to this, subsystea and system coapati- 
bility tests will be porfonned on a scheduled or "as-required" 
basis in order to verify certain design paraceters, define 
problem areas, establish basic design criteria, optioize design 
Tariables, etc. 

QUALIFICATION TESTDIQ 

Pre-production tests shall be acconplished en representative 
production prototype sets. The prototypes will be tested at 
the place of canufacture or at any approved testing laboratory 
to establish compliance with design requirements. 

ACCEPTAMCiynn.'CTIONAL TESTINQ 

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". 

DEMONSTRATION TESTING 

The Glider Instrumentation Subsystem will be demonstrated prior 
to Air Force Acceptance to assure functional compliance with 
Test Instrumentation Subsystem requirements. 
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o 6.0 

6.1 

KOTTS A?rD ri'??ir:r::?AL ss-miRSMgiTS 
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DSHNITIONS A!."0 AE3SSVIATI0WS 

CTS 

Major Component (Set) 

Range 

Signal Sources 

TCQ 

TIS 

Umbilical 

UMOTMM (••• IAC H44.H1) 

S'ZI'Ca 

Coirraunlcations and Tracking 
Subsystem 

The first order functional break- 
down of the Glider Instruaentation 
Subsystem» 

Those elements of the Atlantic 
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 
TIS. 

Time Code Generator 

Test Instrumentation Subsystem 

The last remaining ground test 
cable attached to the vehicle prior 
to lift-off. 
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TAB "B" 

BOOSTER INSTRUMENTATION SUBSTSTEM 
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o BOCSTSa I'.STH'.'^'.'TATIC'' STSSYSTCM 

Originally this TAB Section specified the performance and 
desicn requirerenta of the -oo^ter Instru^cntaticn Sub- 
systea. This area is now the responsibility of the Booster 
Associate Contractor and the requireconts have been removed 
from this specification. 

The Booster Instrumentation Subsysten consists of a PCI-/FM 
and KVFM telenatry systea that is completely independent of 
the Glider Instrumentation Subsystem. Ground data recovery, 
data processinsi etc. are also an independent function and the 
responsibility of the Booster Associate Ccatractor. 
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TAB ••C" • 

B-52 CARRUa INSTHÜKEKTAHON SUBSYSTEM 
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E-.52 CARRIER II?nTr7?,.:".TATICt.' SÜP^YSTT?! 

Oricinally this TAB Section srocified the porforn-aace and 
desicn requirenents at the 3-52 Carrier Ir.stru. entation 
Subsystem. These requirements are now a part of tho B-52 
Kodlfication Program and have been deleted frcn this speci- 
fication* 
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GBOUMD DATA EECOVERY SUBSYSTEM 
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1.0 

1 c 

SCOPS 

This TAB Section of the specification establishes the pdrfonronco 
and design requirtfaents of the Ground Data Recovery Subsystea« 
These requirerisnts are in a-iiiti^n to thooe set forth in 
Section I of this specificatior. For purposes of this TAB 
Section, the Ground Data Recovery Subsystea is defined as 
"those eleaents of the Test Instrucentaticn Subsysten required 
to obtain data during the ground and flight test activities of 
the Dyna-Soar Test Prograa". 

The Subsystea consists of the following cajor cooponents; 

a) Seattle Data Systeas Laboratory 
b) AFFTC Instrumentation Trailer 
c) AFMTC Instruaentation Trailer 
d) AFFTC Permanent Base Test Lab 
e) Boeing Flight Test Control Center 
f) AMR-1 Telemetry Station. 
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2.1 

2.2 
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C 

APPLICASI.F. DOCU^jTg 

The following; Ooverrnent doeur.ents and other publicmens are 
applicable to this TAB Section and form a part of the Test 
Instrunentaticn Subsystem performance specifications: 

OOVEK^ENT PUBLICATIONS 

HIL-E-'flSSB 

IRIG lO'f-fiO 

KON-GOVKHJJMENT PUBLICATiaiS 

Electronic Equipssnt, Ground, 
General Requirements for 

IRIG Standard Tice Fonaats 

D2-7'H7-1 

JiZ-8(A26 

Specification for Dyna-Soar 
Cocaunlcations and Tracking 
Subsystea 

Electronics Packaging Requirexents- 
Contract Procured Test Instrumen- 
tation Subsystem Ground Equipment 

UI-WII000 (••• lAC IMi-L-ll) 
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o 3.0 

3.1 

Ö 

3*2 

c 

FACILITIKS AND LOCATION 

SÜBSYST21 DSSCSIPTICM A:."D OPSSATICM 

The Ground Data R»covccy Subsystem includes all the •qulpnent 
required at the Ronjo etatiens to recover telemetered data, 
record it on cacnetic tape, and fuminh the real-tine displays 
necessary for flight test control.    The eubsystea also includes 
those facilities at all locations to provide the Ground Check- 
out and support functions as specified in TAB "F".    The specific 
itens of equipment peculiar to each cajor component of the sub- 
system are shown on Table 3*1-1«    The cajor cenponents are as 
follows: 

SEATTLE DATA SYSTEMS LAB0HATO2T 

The DSL functions as the cain Seattle test facility.    The DSL 
shall be capable of functionally testing all Glider Instrur.en- 
tation Subsystea pre-production and production equipment, of 
supporting Systems Integration Laboratory tests, and of providing 
maintenance and repair facilities for all elecents of the Test 
Instrumentation Subsystea,    In addition to the equipaent shown 
on Table 3.1-lv the DSL also contains the ancillary equipment 
necessary to satisfy the requirements specified in TA3 "F". 
Figure 3.2-1 is a simplified functional block diagram of the DSL. 
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LOCATION 

Range Station (AI-IR-l) 

Flight Test Control 
Center 

Instrumentation Trailers 

Data Systems Lab 

Permanent Bast Test Lab 
(AFPTC) 

Pre-Flight Test Areas 
(AFFTC) 

Pre-Launch Test Areas 
(AINTC) 

Systems Integration Lab 
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NOTE: This table not intended to show quantities or supplier. 
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c g> Identical to VHP receiver used with 
Range Predetection Recording Systea 
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DISPLAY 
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RECORDINa EQUIP. 

FM 

ID STATION 
INEBTIAL GUIDANCE 

DATA EQUIPMENT 

IQ 

COMPUTER INPOT 
PREPARATION B^UIP. 
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PCM 

PCM 

COMPUTER INPOT 

PREPARATION EQUIP 

:p STATION 
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"• DATA TAPE 
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TIME CODE       ! 
GENERATOR 
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RESET CONTROL 
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(O 
3.3 

3.*» 

3.5 

b 

3.6 

3.7 

b 

AFFTC LNSTSÜMZ.\TA?ICN T2AILSH 

The In5tru.-rectjtion Trailer will be used to support pre-flicht 
testing of the glider and Glider Instrumentation Subsystea 
during the Air Launch Test Program. Firure 30-1 is a sinplifiei 
functional block diagram of a typical instruacntation trailer« 

A.FKTC INSTRD^MATICM TaAILEH 

Performs the sans function as the AFFTC trailer during the Ground 
Launch Test Pro gran. Prior to use at AFI'.rC, this trailer will 
be used to support Titan III compatibility testing* 

AFFTC PEBKAI.'SN'T BASE T2S7 LAB 

This facility will be used to receive, record, and display 
glider telemetered data during the Air Launch Test Program, 
Figure 3.5-1 is a simplified functional block diagram of the 
AFFTC Test Lab. 

AMR-1 TEL2ETRT STATION  . 

The AMR-1 Telemetry Station contains the ground elements of 
the Communications and Tracking Subsystem as specified in 
1)2-7^17-1 and the wide-band VHF telemetry receiver required 
to deliver the composite data signal to the FTCC. Boost Real- 
Time Data Transmission Equipment 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. 

BCSING FLIGHT TEST CONTROL CENTER 

The FTCC operates in conjunction with the AMR telemetry station 
to receive, record, and display glider telemetered data during 
the Ground Launch Test Program. The FTCC also supports glider 
pre-launch test activities. Figure 3.7-1 is a simplified 
functional block diagram of the FTCC. Both Pre-launch and Boost 
real-time data will be independently displayed in the operations 
area of the FTCC. The Pre-launch data will be extracted from 
the composite data signal received directly from the glider or 
the AMR-1 T/M station. Boost data, received from the AMR-1 
and AKR-5 (San Salvador) T/M stations, will be available from 
the AMR cable facilities. 

Both Pre-launch real-time data and Boost real-tine data will 
be displayed is the operations area of the FTCC. The Pre- 
launch data will be received directly from the glider or from 
the AMR-1 T/M station. 
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4.0 

*».! 

4.2 

4.2.1 

4.2.2 

4.2.3 

4.2.4 

4.3 

4.4 

The following feneral requircn^nts are applicable to all 
eq ipnent provided for tha Ground Data Recovery Subsystem. 
Requirc-cnta for cpecific iterra of equipment, to be Bro- 
vided at the locations shown on Table 3,1-1, are given In 
Paragraph 5.O. 

OPERATINQ miHOKKSOT 

The equipment provided for each major component of the Ground 
Data Recovery Subsystem shall satisfy the TIS performanco 
requirements when operating in a laboratory environment. 

HON-OPERATDJG ENVIROIflCMT 

All equipment shall perform satisfactorily in accordance with 
Paragraph 4.1 after being subjected to the following non- 
operating environments. 

Temperature 

-50
O
F to +i6oor.  . . .... v.;. 

Humidity 

0 to 10035. 

Fungus, Salt Snray, 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 Acceleration! 

See Document D2-802S. 

MAINTAINABILITT 
r 

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 isolation, and test and calibration. 

DJTERCHANQEAB1L1TI    \ 
l 

Replacement of similar types oC units shall not result in 
degradation of system performance and shall not require a 
major system readjustment. 
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<c 
«♦.5 

4.6 

b 

V.7 

h.B 

4.9 

4.10 

4.11 

C 

SAFETT 

Th« «quipmont shall be denisned in accordance with specification 
KIL-E-1il5ÖB so as to provide caxinua safety to personnel 
installing, operating, and oaintaining the equipment. 

SELF-TEST FEATURES 

All components shall have output waveform monitoring points 
and a sufficient amount of built-in test equipment to satisfy 
the requirements of TA3 "F".    Test points used for normal 
testing shall be easily accessible on the front of the components« 

INSTALLATION 

The equipment shall be rack-mounted and provided with pull-out 
drawers where practical. 

WEIGHT AND VOLUHE 

The volumes and weights shall be kept to a minimum consistent 
with good engineering practices. 

COOLDW 

Cooling features as required to maintain safe operating 
temperatures shall be provided. These shall consist of 
independent blowers, filters, and control systems. 

ELECTHIC POWEH 

All equipment shall operate from a non-regulated single-phase, 
U7/210y(+15^), 60 +1) cps supply. 

SELF-CHECK TEST EQDIPHENT      , 

Self-check equipment shall be provided at each major facility 
to enable functional testing of the complete PCM and FM system. 
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. ( 
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c 5.0 

5.1 

5.2 

5.3 

5.3.1 

i v*? 5.3.2 

C 

5.3.3 

The following equipnent shall be provided in accordance with 
the schedule shown in Table 3*1-1. 

SHT ANTa.lJAS AÜD RECSIVSRS (CTS) 

Perfonance and design requirements as specified in Docuoent 

PR2DST2CnOIJ RSCOaOU.a.SISTEM 

This equipnent, consisting of the VH? receiver and a predetec- 
tion tape r.corder/reproducer, is provided by the Range. 
The post-detected output is available to the PCM and FH Ground 
Stations. The VH? receivers furnished at the DSL shall ba 
identical to those planned for AMR. 

PCM GROUND STATION 

Description and Operation 

The function of the PCM Ground Station is to convert the serial 
PCM pulse train into tine-correlated analog and digital output 
signals as required by the check-out display and recording 
equipment, real-tine 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 
requirements are specified in TAB "A", Paragraph 4,4,4 and 
Paragraph 4,4.5. The PCM signal is contained within the 
composite telemetered and recorded basebands as shown in TAB nAn, 
Figure 3.1-1. PCM-FH 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 tins. 

( 
Flexibility       I 

For quick-look and real-time display purposes, the PCM Ground 
Station shall be capable of dccommutating any combination of 
available channels. Programmable patch boards shall be 
provided to allow for selection of channels to be deconrautated. 

UI-4II7IIM0 (»<• IAC IMH M) 

S'-LZ-CZ 0&JEJ/VG NO. 02-7868 

fAGE       Jl» -)- 



u 
5.3.1» 

6 

5.3.5 

5.3.6 

5.^.2 

O 

5.^.3 

5.1».1» 

Output Slrnals 

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

a) 

b) 

c) 
d) 

Any sub-eonT.utated or primary channel as an analog 
signal for CRT display. . 
Any channel, in digital form, for display and/or 
printing. 
Digital output for computer input preparation, 
A Baxioura of any 60 channels, in analog form, for check-out 
and Pre-launch real-time display and 20 channels for trailer. 

Accuracy 

With an Input peak sijnal-to-KIS noise ratio of l6db, the 
output shall contain not more than 1 error per 1 million bits» 

Reliability 

The maximum probability of failure of a single channel for any 
10 minute operation period shall not exceed 0.01. Channel 
failure occurs when the accuracy requirement of Paragraph 5*3*5 
is not met. 

IM GROUND STATION 

Description and Operation 

The function of the FM Ground Station is to convert FH 
information to time-corrolated analog signals for display 
and recording and for input to the IRIG FH Conversion Equipment» 

Input Signals . 

The station, shall be capable of accepting the composite tele- 
metered and recorded basebands as shown in TAB "A", Figure 3*1-1 • 
FM-PCH Channel separation shall be accomplished by suitable 
filtering techniques so as to maintain the station accuracy as 
specified in Paragraph 5*'*.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 specified 
in CCD 10-S1C03. 

Output Signals 

Output signals shall be available to the display and recording 
equipment, to the Inertial Guidance Data Equipment, and to the 
IRIG FM Conversion Equipment» 
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5.^.5 

J.1».^ 

o' 

5.5 

5.5.1 

5.5.2 

5.6 

5.6.1 

<. c 

5.6.2 

Accuracy 
■ ■■        M      II   »Jl* 

There shall be no core than 10^ probability of exceeding 10?» 
amplitude error for any data channel. 

Reliability 

HTBF shall not be less than 1000 hours, failure occurs when 
the accuracy of Paragraph 5.^.5 is exceeded and cannot be 
corrected by norcal adjustment. Station calibration shall be 
required no core frequently than once every Zk  hours. 

KON-STAKDAHD FK C0I{VSSSI0N E^OIPMSNT 

Description and Oseraticn 1 

The function of this equipcent is to cake existing Range FH 
stations capable of processing the non-standard FA channels. 

Inte^rration Heouire-ents 

Modifications shall be made with oinimum change to existing 
equipment and shall be such that the accuracy and reliability 
of the codified station shall be equal to, or better than,'the 
unmodified station. 

INERTIAL GÜIDAIJCS DATA EQUIPMENT 

Description and Operation 

This equipment shall be capable of accepting and decommutatlng 
1 channel from the FH Ground Station. Channel frequency and 
bandwidth requirements will be determined from the input 
signal paraneters specified in Paragraph 5.6.2. 

Input Sipnal 

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

a) 
b) 
c) 

d> 

•) 
f) 

Bit ratj - 3200 bits/second. 
Frame rate - 6.25 frames/second. 
Word format - consists of 12 data ^.ts, with tue least 
significant bit first, followed by a sign bit and an even 
parity bit. 
Frame  format - 2k data words plus one synchronization 
word per frame. 
Frame synchronization - OOXOOOOOOOCll. 
Bit synchronization - alternate ones 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-frame. 
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c 5.6.3 

Ö 
5.7.2 

5.8 

o 

Outrut Signals . 

The etatien-ahatll bo eap^blre-of-^roTi^iag the following output 
signals: 

a) Any one of the 23 data and sync channels for binary oad 
decicial display. 

b) Any 6 channels in analog.fora for oscillosraph recordic^ 
e) An output in parallel binary forsat suitable for driving 

the IG Computer Input Preparation Equipment (TAB "£'*, 
Paragraph '♦,2). 

5.6.^ Accuracy 

Same as Paragraph 5.3.5» 

5.6.5 Reliability 

Same as Paragraph 5.3*6 

5.7 A/B DATA TAPE BSCOSDSP/RSPaODUCEH 

5.7.1 Descrinticn emd Operation 

The function of the Recorder/Reproducer-will be to reproduce 
the data recorded by the A/3 Data Tape Recorder (TAB "A", 
Paragraph V*?.!) and to record the sigaals available from the 
glider (TAB "A", Figure 3.1-1). The unit shall perform these 
functions vith the sane 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 remote control of Record and Reproduce. 

A/B TAPE RECORDER REKOTE CONTROL 

This unit shall be capable of reootely controlling the RECORD 
and STAHDBI functiuas of the A/B Data Tape Recorder (TAB "A", 
Paragraph 4.7.7). The unit shall also contain a display of 
recording time, la minutes, remaining on the tape reels of the 
A/B Data Tape Recorder. 
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5.9 

5.9.1 

5.9.2 

5.9.3 

5.9.4 

5.9.5 

5.9.6 

5.10 

5.11 

TUE C0D3 GZ^SATOR 

Descrintlcn nnd O^oratlnn 

The function of the TCG 1P to furnish coded tine-of-day signals 
suitable for cagnetic tape recording,editing and processing of 
data. 
Input Sirnal 

The TCG shall begin to accvuaulate tine upon receipt of a 
eoomand pulse from an external source. 

Output Sirnal 

Format B, Option (a), in BCD form as specified in IRIG 
Document 10^-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 24 hour period. 

Reliability 

KTBF shall be at least 1000 hours. 

Synchronization Output 

A "command reset pulse" shall be available to the A/B TCG 
and shall satisfy the "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. '   - ~. 

i 

TIH3 CODS. GZKERATOR RESET CONTBqL 

A separate control module shall be provided to be used 
independently of the Time Code Generator (Paragraph 5.9) 
and shall be used to perform the function described in 
Paragraph 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 Equipment« This 
equipment will be furnished by the Range and will be located 
in the FTCC. 
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5.13 

o 

REAL-TIKE DISPUY EQUIPKZJ.'T 

Analog and digital display equipment will bo required to conduct 
both tho Air Liunch and Ground Launch teat procrams.    This 
data will be displayed on r^tera, charts, plots, lights, etc. 

The real-tine display equipment will consist of two independent 
systems displaying the Pre-launch real-tine data and the Boost 
real-titse.    The Pre-launch data will consist of approximately 
100 channels which will be reaoved, by the FTCC ground station 

.equipment, from the composite signal received directly from the 
glider or the AMH-1 T/H station.    The Boost data will consist 
of approximately 50 channels which will be received from the 
Range cable facilities.    Real-time data distribution system 
is shown on Figure 3.7-1. 

CHECK-OUT DISPLAY E^UIRENT 

Display and recording equipment 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 form suitable for 
decimal display and strip chart recording. 

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

c) Digital Printer-prints, in decimal form, the output from 
a single 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 3£> analog data 
channels available from any source within the area in 
which it is installed. 

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

: 
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6.0 

6.1 

6.2 

d 

c 

TESTING RE.-UIRHI'^NTS 

ACCEPTAI.'CS (VENDOR FUNCTICNAL) TSSTS 

Each production item shall be tested for compliance with all 
epecified parfonrance and design requiren-.onts.    The vendor 
shall provide, as part of his desipn, recocnendations for 
acceptance testing of each set.    Rcco-^ondations shall Include 
a description of suggested test procedures and recozimendations 
and sketches of test equipacnt and facilities to deaonstrate 
specification compliance. 

TBC FÜMCTIONAL TESTS 

TBC shall functionally test all production sets for coapllance 
with the perforcance and design requirements« in accordance with 
the canufacturer's procedures and recommendations.    TBC vill also 
perform any other tests it deems necessary to verify design and 
perforoaace compliance. 

i                                                                                                                 1 
■     1                                                                                       -     '                '         •     1 

!      1 

1                                                                                             -           i 
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7.0 NOTES A.VD SUPFLSXT.'TA.L PZ.T'JIRS^NTS 

Supplemental requirements are defined in Docunont D2-8055-1» 
"Test Instrunectation Subsystem l>3sign Procurecont Specifica- 
tion", r 

7.1 DEFINITICNS AND ABBREVIATIONS 

Ö 

A/B 

DSL 

FTCC 

IQ 

Rang« 

Real-Tim« 

TCQ 

TIS 

( 

0 
Ul-WI-IOM (.<• lAC 1144-UU) 

S-2.2.-C»2. 

Airborne 

Data Systec's Laboratory 

Flight Test Control Center 

Inertial Guidance 

Those elements of the Atlantic Missile 
Range and the Pacific Missile Range 
involved in the Dyna-Soar Test 
Program. 

The time at which an event is noted 
to occur, delayed only by propagation 
and electronic processing from the 
tine of its actual-occurrence* 

Time Code Generator 

Test Instrumentation Subsystem 
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TAB •,EM 

DATA PROCESSING SUBSYSTEM 
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c 
1.0 SCOPS 

This TAB Section of tho specification establishes the perforainctt 
and design requirements of the Data Procebci.it; Subsystem.    These 
requirements are In addition to those set forth In Section I 
of this specification«    The Data Processing Subsystem Includes 
those components required to produce computer Input tapes and 
IRIQ FM tapes from data collected by the Te^t Instrumentation 
Subsystem.    The Data Processing Subsystem 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 
e)    IRIG FH Tape Preparation Equipment 

6 

c 
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2.0 APPLICABLE DOC^^.'TS 

The docuno-tj and cublic.-'.tions specifisd in TAB "D", 
Paragraph 2.0, are applicable to this TAB Section. 
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3.0 

3.1 

i 

I 

^        m^ir.iM ■n — ii    ««■■n ii in .■ ._     ■■■      i.mi     ..■■.i    ■     i  « ..■■■ ■■■■■ ^ -   i   ■■■IMM»        —■■ Mw 

All eub-para^raphs under 't.O, TAB •'D*', apply to this 
specification. 

EQUIP.'-a.'T LOCATIONS 

Data processing equipment will be located in Seattle, AFFTC 
and ATITC as shown in TAB "D", Table 3.1-1. 
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3.0 

3.X 

CZNIIRAL PSRPOryjLVC" A?:D D5SIGK SaltI2SSS2 

All sub-paragraphs under 't.O, TAB "D", apply to this 
specification. 

EqUIPHZNT LOCATIONS 

Data processing equipnent will be located in Seattle, AFFTC 
and AK^TC as shown in TAB "D", Table 3.1-1. 
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AIRBORNE CONVERSION 

Ch. 

2 
5 
16 
28 
3 
6 

17 
29 

7 
18 
30 
8 

19 
31 
9 

20 
32 
10 
21 
33. 
11 
22 
3^ 
12 
23 
35 
13 
2k 
36 
l^f 
25 
37 
15 
26 
38 
27 
39 
1 

GROUND RECOVESr 

SCO Freq. 
Kc 

7.35 
7.35 
25.0 
25.0 
7.35 
7.55 
25.0 
25.0 
7.35 
7.35 
25.0 
25.0 
7.35 
25.0 
25.0. 
7.35 
25.0 
25.0 
7.35 
25.0 
25.0 
7.35 
25.0 
25.0 
7.35 
25.0 
25.0 
7.35 
25.0 
25.0 
7.35. 
25.0 
25.0 
7.35 
25.0 
25.0 
25.0 
25.0 

124.0 

•Dip«ct Record 

Translated ' Frequenq.'j Dstranslattd • 
Freq.Kc  Resronse'j Frequency Ke 

137.0 
1^3.9 
173.0 
270.7 
139.0 
146.2 
180.7 
256.1 
141.6 
14S.5 
188.4 
301.5 
150.8 
196.1 
316.9 
153.1 
203.8 
332.3 
155.4 
211.5 
347.7 
157.7 
219.2 
363.1 
160.0 
226.9 
378.5 
162.3 
234.6 
393.9 
164.6 
242.3 
409.3 
166.9 
250.0 
424.7 
257.7 
440.1 
124.0 

110cps 
275cps 

IXc 
2Kc 

UOcps 
275cx:s 

IKc 
2Kc 

lOOcps 
275c?s 

IKc 
2Kc 

275cps 
IXc 
2Kc 

275cp3 
IKc 
2Kc 

275c?s 
IKc 
2Kc 

275cps 
IKc 
2Kc 

275cps 
IKc 
2Kc 

275cp3 
IKc 
2Kc 

275cps 
IKc 
2Kc 

275cp3 
IKc 
2Kc 
IKc 
2Kc 
3Kc 

7.35 
7.35 
25.0 
50.0 
7.35 
7.35 
25.0 
50.0 
7.35 
7Ö5 
25.0 
50.0 
7.35 
25.0 
50.0 
7.35 
25.0 
50.0 
7.35 
25.0 
50.0 
7.35 
25.0 
50.0 
7.35 
25.0 
50.0 
7.35 
25.0 
50.0 
7.35 
25.0 
50.0 
7.35 
25.0 
50.0 
25.0 
50.0 

124.0 

110cpa 
275cps 

Die 
2Kc 

UOcps 
275cps 

IKc 
2Kc 

UOcps 
275cps 
IKc 
2Kc 

275cps 
IKc 
2Kc 

275cps 
IKc 
2KC 

275cps 
IKc 
2Kc 

275cps 
IKc 
2Kc 

275cps 
IKc 
2Kc 

275cps 
IKc 
2Ke 

275cps 
IKc 
2Kc 

275CF3 
IKc 
2Kc 
IKc 
2Kc 
3Kc 

IBIQ CCNV. PLAYBACK 

SCO Fl-oq. 
Kc 

22.0 
40.0 
70.0 

• 

22.0 
40.0 
70.0 

• 

22.0 
40.0 
70.0 
22.0 
40.0 
70.0 
22.0 
40.0 
70.0 
22.0 
40.0 
70.0 
22.0 
40.0 
70.0 
22.0 
40.0 
70.0 
22.0 
40.0 
70.0 
22.0 
40.0 
70.0 
22.0 
40.0 
70.0 
40.0 
70.0 

• 

Track' 
I RIG UO? 

cps 

8 

10 

11 

12 

110 
330 
1200 
2100 
110 
330 
1200 
2100 
no 
330 

1200 
2100 
330 

1200 
2100 
330 

1200 
2100 
330 

1200 
2100 
330 

1200 
2100 
330 

11200 
2100 
330 

1200 
2100 
330 
1200 
2100 
330 
1200 
2100 
1200 
2100 

13  Vole« 

:   ^ 

i > 

: 

CAIC 

CHICK 

A»»0 

*M0 

11*1110 OATt 

•s-i^-tx IRIO FH CONVERSION 

BOEING AIRPLANE COMPANY 
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See TA3 "D", Para. 6.0 
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5.0 

See TA3 "D", Fira. 6.0 
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TAB "F" 

CROUIID CHECK-OOT Ar<D SUPPORT SUESYSTIM 
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1.0 SCOPK 

Ibis specification establishes the perfomance requlreraenta 
of the Ground Check-out and Support elc:r.iatß of the Test 
Instrumentation Subsystera.    Tha Ground Check-out and Support 
elerwatc include tha cculpnont r^qulrad at Seattle, /JTTC 
and ffl'JC to test end calibrate all portions of the Glidar 
Instru:n3ntatioa subsystea. 

This Saction is arranjed to show the requircnanta for the 
follovins: 

A. In-plant Tests 

B. Out-plant Tests 

C. In-plant Calibrations 

D. Out-plant Calibrations 
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2.0 ig-PLArrr TZSTS 

In-Plaat Testing is d^fin^d ns that portion of the pra-lauaeh 
test projraa occ-arrin3 In the Seattle croa.    The Ssattle 
test pro^ri-n vlll consist of prs-installitlon testing of 
the alrbone cquir-ont p?rfor-.:d in the Dc'.ta Svsteüs Lab 
(DSL) and psst-installation testing of ths airborne equip- 

.  . Ecnt perforniad in the Systems Integration Lib (3IL) and 
supported by the C3L.    SIL testing will bo porforred ia 
the Bldj. 2.01 SIL ?rea and at saveral other testing areas 
phTsically removed froa Bldj. 2.01. 

All equipr-ent shr^Ti in TAB ?D", Table 3.1-1 vlll be rs^ired 
to support these functions.    In addition to these, equip- 
ment will be required to ecconpllsh the follovins specific 
tests. 

2.1 GROUUD STATION TESTS. 

2.1.1 Ooerational Tests 

These tests are designed to functionally test all eleneats 
of the PCM and FM Ground Station. Equipment required, and 
procedure used, will be specified by the subcontractor. 

2.1.2 PCM Accuracy Test 

The PCM accuracy test will require a prosraataed tape (of 
sufficient len^thto insure that the bit error is less 
than 1 in one million) to provide a source of PCM signals 
for en accuracy and response check. The PCI signals vill be 
recorded on tape and will be generated by a Comand Code 
Oensrator to provide a knovn pattern having a recurrins cycle 
that will egree with the major fra^e rate. The PCM data on 
the test tape will consist of 220 channels as follows: 

1. 100 channels having nine programmed bit steps 
(0, 1, 3» 7, 15, 31, 63, 127, and 255) to check 
the binary code logic and the digital to analog 
con/erters. The nine programmed bit steps were 
chosen to check zero and every "all-one" binary 
number appearing in the sequence 

2.. 100 channels having six programed bit steps 
(0, 50, 100, 150, 200, and 250) to check the 
linearity and frequaacy response of the strip 
chart recorder channels and the linearity of 
the other displays. 

3. 10 consecutive vordn of zero count per basic 
frame to check linearity on the low end. 

k,    10 consecutive words of 255 counts per basic fraae 
to check lin rurity on the high end. 
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2.1.2 

.1.3 

) 

( 

(Continued) 

Ihe fomit converter will be tested vith a known input in 
which each nnjor frarie is identical  to the preceding major 
fra-ne.   The output tape Generated fron thlo test will "be 
checked by a conputer for individual bit validity.    Bit 
errors will be printed out with respect to time and location 
in the word frara.    An error suznnary will also be printed 
out at the end of the computer run.    A forxat converter 
output tape of six ninutes in lenjth will provide core than 
5 x 10? bits for a systea evaluation tg the specification 
value of less than one bit error in 1CP bits.    The fonsat 
converter input tape nay also ba used to verify ths PCM 
station at the startiaj and endiaj of an operational day. 

TA Accuracy Test 

The FM accuracy test will require a prc^raraied tape to 
provide nine frequencies for each channel at the trans- 
lated frequency.    The FM   test tape will require dynaaic 
and static recordinsa for checkins dynaiic response, 
linearity, band-ed-jes, and center frequencies.    This tape 
will be generated by the use of a precision laboratory 
oscillator and will be used for station verification after 
station Installation.    This tape will also be used to 
verify the station after adjustnents have been made at 
the starting and ending of an operational day. 
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c 2.2 

6 
2.2.1 

C 

AIRBOR.'G TEST INSTRU:SOTATIO:! SUPSY3TZM ACCURACY F/AIA;AnC-,: TJJTJ 

The airborne Test Instrunentatlon Subsystem accuracy evalua- 
tion tests will evaluite the prototyiw conversion cquipr^at 
of the Glider Instrur.ent-tion Subsystem cjid will qualify all 
Bubse^uent production unite for installation in th2 clidar. 
These testa will dateraine the coTroatibility, and establish 
the status, of the subsystems In their specific configurations. 
By. üsins a computer pro-raa, test duplication and rscordinj 
tine vill be nininized. Mialalzin^ test tiaa and duplication 
vlll provide qualified equipment with a hi^h reliability 
factor due to low equipment use tine and will also reduce 
support equlpnsnt requirements. 

Three types of Glider Instrumentation Subsystem accuracy evalua- 
tion tests will be perfomed in the Data Systems Laboratory: 
a conversion and storese equipment test, a Glider Instrunen- 
tatlon Subsystem reference test, and a pre-installation and 
alienment test. The results of the alrborna subsystem 
reference test will be used to evaluate the total airborne 
subsystem and will be used as a reference for tests-.In the 
Systems Integration Laboratory closed area, at the A?FTC, 
and at the A?MTC. 

Airborne Conversion Equipment Test 

The airborne conversion anu storage equipment test will 
determine the accuracy of the conversion and storage equip- 
ment in a specific configuration. 

Ihis test will be comprised of three test sequences In which 
the PCM Input will remain the same but the I'M inputs will "be 
chansed as specified. The PCM output will h* processed by 
a computer prosram that will be prorp-anmed to determine a 
level at the be^lnnin^ of a record and each chan-e of level. 
Ihe canputer will obtain this level from 25 consecutive 
tolerance samples that will be deteralnjd by inp.it control 
data. If the input data goes out of tolerance from a pre- 
vfculsly determined level, and 25 consecutive samples occur 
within the specified tolerance, a new average level will be 
determined by the coaputer, and a printout will bo produced 
from the previous level. The computer program will print- 
out all data oiiof format but record will ctlll bo made. The 
FM output will be strlpped-out on oscillographs and analysed 
for error.       i 

i 

The following equlpmant will be tested acoordln^ to the 
progransaed flight configuration: 

1. PCM conversion equipment 
2. FM conversion equipment 
3. Tine code generator and clock 
k. Airborne tape recorder 
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2.2.3 

c 

2.3 

2.3.1 

Alrborpg Test Instrumontatlon Subsvsten R -fcrence Teats 

The Glider Instror.natation Subsysten reference testa will 
establish an ead-torcad subsvsten accuracy evaluation of 
the entire airborne subsyste.j to the extent that ßlider- 
Installed transducers and wirin.3 will be ein-jslated electri- 
cally in the Data System Laboratory. These tests will be 
performed on the prototype and all production equipment, 
the prototype unit bein^ test3d in the configuration of the 
first ground launch vehicle. These tests vill establish a 
reference to be used to evaluate sinilar reference tests per- 
forjed in the Syste:.-iS Inte3ration Laboratory end at the AF7TC 
and AT.aC-. A transducer simulator will be built to si:=J.ate 
all transducers electrically and vill be designed for eaxlaun 
flexibility and ease of operation. The siiralator will also 
provide for a neans of sirralation of a neasurement on aJT 
transducer sicralation nodules. Tue wire fron the signal 
conditioners in the test console to the transducer siaulation 
console oust be electrically equivalent to the vehicle wiring 
but not necessarily of the soce physical characteristics. 

These reference tests will evaluate the following equipiaent: 

1. PCM conversion equipment 
2. FM conversion equipnent 
3. Time code generator 
k.   Airborne tape recorder 
5» Signal conditioners 

Pre-Installation Alignment Test 

The pre-inst^llation alignment test will be the last test 
performed on the airbonre conversion end storase equipment 
prior to installation in the glider vehicle. The test will 
caeck the eub-earrier output voltage from zero Input voltage 
through band-ed^e and will verify the cor patibility of the 
composite PCM and FM signal with the input requirements of 
the transmitter. 

BYSTSS IKTSGRATIO:! LAEOIUraHr TESTS 

The Test Instrumentation Subsystem Systens Integration 
Laboratory tests will qualify the entire Glider Instrumenta- 
tion Subsystem after installation in the Glider vehicle. 
Two types of tests will be p-irformed In the Systems Integra- 
tion Laboratory area,: acceptance tests and design Integra- 
tion tests. 

Functional Tests 

The Test Instrumentation Subsystem Systems Integration 
Laboratory acceptance tests will be a functional cheek of 
the entire airborne n-jbayctem Including the following type 
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(Coatinvied) 

tests:    transducer and slsnol conditioner balancln» and 
functional test, conversion equir.:ont test, channel cali- 
bration, Test Instrunentation Suosystea refersnce tests, 
Cuidince Suasyst^a test, Co;™unicatlon and Tracking sub- 
systea tost, total vehicle compatibility test, and a repeat 
of the Test Instnrientatlon Subsysten reference tests. 

Desi^a IntoTratloi Tests 

Tue Test Instrumentation Subsysten Design Intonation Tests 
will consist of a one-of-a-kind testing where subsysten de- 
sign parameters will be investigated to verify the physical, 
and functional capability and conpatibility of the integrated 
subsystea.    This document will consider only those tests 
that pertain to the Test Instrumentation Subsystea, glider 
subsystea iatesration test, end glider/3-52 compatibility 
tests.    The test plan for each test will be as follows: 

Prior to the test, a subsystea reference test 
(described in 5.1} will be perfomad on the sub- 
system to deteraine its status.    Status data will 
be recorded using the airborne tape recorder.    The 
subsystem will be operated during the test and the 
resulting airborne tape recording data will be 
processed and compared to the reference test data. 
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3.1 

3-2 

3-3 

3'k 

O'JTHA'n' TESTS 

fiFl-GC  ASSEr-PLY A!.!) TEST AR3A 

Present planning re ilres no Test Instnccntation Subsystea 
teatln» in the assc- üy pj^d test area unless the cinder 
vehicle is cissigned to this area for eor.e other reason. 
If this occurs a ccrrplete euTssystea test, as outlined in 
Para. 2.3'.l vill "be  accomplished. 

AFMTC LAUirCH SITE 

A check of those channels considered mandatory for flight 
vlU be acccnplished at the launch pad. This test will be 
basically the sane as the Functional Test specified in 
para. 2.3.1. 

ATPTC COrS-IGUMPION CHAIGS VERIFICATION T3ST3 

A coraplete Test Instrunentation Subsystea test, as outlined 
in Para. 2.3.I, will be perfoned on the glider vehicle after 
each Test Instrumentation Subsystea configuration change. 
This test will verify the new subsystea configuration for flight. 

AFFTC PRE-FLIGHT AND POST-FLIGHT TESTS 

During all pre-flight and poat-flight tests at the AFTTC, the 
Teat Instrumentation Subsystea will be nonitored to determine 
channel status before and after each flight. The data will 
be recorded for future reference. 
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IR-PL/.TT CALIB?aTIG:.-3 

LABORATCHY CALIBRATIONS 

Transducera 

Laboratory calibrations vlll be performed usin^ the pro- 
cedures and equipment specified in Docurient D2-1232^. In 
general, transducers vill be proc-ored with standard cali- 
bration curves. This techniry.e has the follcvinj advantases: 

a) Recallbration is not required vhen transducers 
or signal conditioners are replaced 

b) Data processing vork-load reduced by bavins a 
single calibration curve for many transducers 

c) Reduced calibration tine 

e) Simplified configuration control 

Where the above technique cannot be used, due to accuracy 
requlrenents or transducer design, the following general 
rules vill apply: 

a) Kaxlmua number of sense levels will be 30j Including 
hysteresis 

b) Transducers using high-tenperature wire will be 
colabrated with an equivalent wire resistance 

c) Ihemocouple calibration will be calculated fron 
Rational Bureau of Standards, or Vendor standards, 
of output millivolts vs tccraerature 

d) Pull--^ le output will be equivalent to 250 counts. 

Signal Conditibners 

For signal coniltioners associated with curve-fitted trans- 
ducers, the signal conditioner transfer function will be 
computed and applied to the transducer calibration curve. 
Where curve-fittin''. techniques are not used, transducers 
and signal conditioners will be calibrated together in 
accordance with the procedure contained in Docun^nt 
D2-6020U-0, Section 2.0. 
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GLUSH C.'l*.I?;VTI0n 

Glider calitration viU only be porforr^^d oa those trans- 
ducers vhore a laboratory calibration cannot be ococ-rliched, 
or on those chaincls where the accuracy vill be ci^nificantly 
irproved by perforr: r^ en end-to-end calibration. 

GSinSAL 

In nost instances, transducers vill be supplied as part of 
the TIS.    Where this is not Lhe case;  i.e., transducers 
provided as coaponent parts of other glider subrysterns or, 
signal sources not requirin.3 transducers vhere the signal 
is derived frca circuitry vithin the subsystem, close coordina- 
tion vith the subsystem design groups vill be required to 
Insure corpatibility vith Para. k.O and to satisfy the require- 
nents of D2-73J»2. 
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5.0 

5-1 

5.2 

CJT-PIA'.T CJ8JJ?R.\TIO!;3 

AFFTC 

Laboratory callbrati 'is will be perf or led on an "as re.iulred" 
basis by the t^m  I 3trar=znts.tion Lab. Thos? cilibratioao 
vill be perfomod in a n.^nner that will satisfy the require- 
ments of Para. 4.0. 

Laboratory calibrations vill not be performed at PZI-72C. 
Calibrated spares will be delivered with the rlid3r or will 
be available from Seattle storas. Only that ecuiprsnt daened 
necessary to verify transducer and sifpal conditioner cali- 
bration vill be provided. 
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