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UNCLASSIFIED

FOREWORLD

SThis report presents tabulations of the functions to be measured via direct
line instrumentation for the series flD11 Captive Test Missile D-24Sem i'
Te4-4,9nd -IIl'h tabulations are to be used by Instrumentation esign,
Operations, and Data Reduction Groups to determine instrumentation, data
handlin , and data reduction requirements .(/'

The measurements contained in this report comprise C,)nvair Astronautics
and Associated Contractor data requirements as evaluated on 11 Septemb'er,
1959. Information contained in this report reflects current planning. Meas-
urements have been modified, added, or deleted as dictated by current
planning, philosophy and missile configuration. Measurement characteristics
have been examined and readjusted where necessary, by th. original requesting
groups. Further measurement modification will either originate in the Test
Planning Group or be submitted as a recommendation to this group.
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CONVAIR ASTRONAUTICS

SUMMARY

The instrumentation program is shown in three sections in this re-,port, the first
being a Master Instrumentation Log showing the latest available characteristics
of individual measurements. Also included in this tabulation is an FM channel-
ization for all those measurements to be recorded on FM as Indicated in the re-
coirder assignment presented in the second section.

The second section indicates the recorder assignment for each measurement for
each test block, and lists the code of the test objectives supported by those mea-
urements along with the priorities of the measurements in regard to the vanous
objectives.

The third section contains a grouping of measurements by test objective. The
objective header at the top of each grouping and the objective code to the right of
each measurement descripdlon are utilized to identify the grouping with the test

h objectives. Detailed descriptions of the test objectives can be found in report
V AZB-27-OO8.

Table I summarizes the test objectives to be accomplished on the missile. Tables
I1 and III contain a count of the direct line measurements required for evaluation

of missile systems and test operation.

For ease of data reduction and clarity of communication, it has been desirabl, to
standardize pun number assignments for the bulk of the &squaws recorder mas-
urements during "17' series captive testing. The standardized pen list is includ-
ad in this report as Appendix A and measurement Included in this list do not

To more explicitly define inforinuton In the tabulatons, an M Code Key Is added
asAppendix B.
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CONVAIR~ ASTRONAUTICSc

TABLE I

MUMMARY OF TEST OBJECT7VES

DZSCRJPTION CODE

~~om ~ tBriuual Integrity of the B3ooter Thrust Structure ADI 0
Ds1) tat Tauis Strucetural Integrity AD11

~trateStructuraItegrity of the Propellant Feed System PD26

PROPU72MN

CnrlPrest

Determine Prssurization lluegulators Pibrforinanc. 7D38

D~ormine Vernier Feed By.te Caacteristics PD23 C

Determins Hydrauli Characteristics cf Vernier Iftart and P1)33
Pood By-

Gomeal Operation
DstWMIM Characteristics aed Transients In to tart Slystom ?D14
O~Ar Daft an Booster Zagins Operating Parameours 1115
Gbia Data eM Vernier W-2in Oerating parameters P11

- -ofitaile Rdptll kews Propalsias Syste and tb P0)28
lwet ratilityI

11 te ,IW uinier Zan pulrimowe Cex eiedals *16 11)3
hesob PU Clloe*

J) ,Mobe lbrMt Rise Whn~eING"

pf~u " isaft"

~mie C..,ehIdly of Aalivadva PU Dewing Closd Leap vMn

Ow Cabd* of CwMW VU Dwb Cloged Lop amn



CONVAIR 2ASTRONAUTICS

TABLE I (Cont)

DESCRIPTON CODE

PROPULIMON (Cont)

Propellant Utilization (Cont)
Obtain Data Performance of Acoustica, PU During Open 1^,:)p UD24

Operation
Demonstrate L02 Tanking Procedures W=O
Determine Accuracy of the Convair Propellant Loading Control WD02

System
Detarmine Accuracy of the Acoustics Propellant Loading System WD05

CONTROL SYSTEM

Autopilot
Determine Booster Threshold Response 8D1O
Determine Sustainer Threshold Response S1
Determine Booster Servo Loop Gain and Linearity fm=I
Determine Suntainer Servo Loop Gain and Linearity BD13
Determine Booster Servo Loop Frequency Response SD14
Determine Sustainer Servo Loop Frequency Response S1

MCELIANYOUS SYSTEMS

Tank Pressurization
Demonstrate Airborne Pneumatics System Performance 73

Adequacy

EHydraulle System
DemnstateBooster Performanoe During Peak Conditions B2

and Staging
DeontrteSustainer-Vernier Perfora-mance During Peak Nihl

conditions
Demnsrae atsfctryHydraulic Power hwteover sm2

Demonstrate Vernier Hydraulic Adequacy With Program 13

a n N i aM Wasat - is ONb ub Im

mu~f Is JAL~
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SECTIN 1-4CONVAIR ASTRONAUTICS

TABLE I (Cont)

DESCRIPTION CODE

MISCELLANEOUS SYSTEMS (Cont)

Power Supply
Determine Performance of the Missile Electrical System ED15

General
Demonstrate USE aid Q~vrating Procedures Adequacy and LD11

Compatibility
Obtain Data to Determine Effect of Firing Environment on LD13

Load Cell Accuracy
Obtain Data for E-valuation, of Take and Restraints LD15
Establish Missile Handlin, Mating and Dematlng Procedures MD12
Demonstrate Flight Countdown Procedures Adequacy MD13
Demonstrate Missile Systems and Test Facilities Compatibility ND1O
Obtain Data on Missile Systems aid Associated 083 for ODlO

Reliability Analysis

Ithi dmuNs coi. iAmami Nf~ Me Wad dsfus at ft BLWWe SWW ui ft meouuls *a S. oIsn Lam Me~ i8
US. $nows N ad ?K INe S $mfed S eueIsls lleS~ei isW gSvadpei spmui
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CONVAIR-ASTRONAUTICSRPOTN.AZ2702

TABLE I

PROBLEM AREA DESIGNATIONS

* (Magnil Systems)

Missile System Instrumentation Number of Meauremenlts

STRUCTURE 10000

Vibration, Higb Frequency 13000 2

PROPULSION200

Control Pressure 21000 4

Propellant Feed 22000 9

Propellant Flow 23000 16

General Operation 24000 22

8-Thrust 
25000 5

Propellant Utilization 26000 1

t Propulsion Total 79

CONTROL SYSTEM 30000

Autopilot 31000

Control Loop 31100 17

C)XNERAL MISMILE INSTRUMENTATION 40000

Tank Pressurization 41000

Hydraulic system 42000 10

Power 8upply 43000 5

General Total 23

BEQUNCE MEASURMENTS 
1

GRAND TOTAL 1in

" a m 0806ft. AW900 ao""a Wft *. e i go ow " ,.ea -0 ftON W euWSl
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PAGE NO. 1-6A

TABLE UI

PROBLEM AREA DESIGNATIONS

(Test Operations)

Misuile System ifstmntdo Number of Measurements

PROPULSION SYSTEM 70000

Sequmncing. start 72000 4

ctoff 73000 7

CONTROL SYSTEM 80000

Test Nao' 81000 1

GENERAL INSTRUMZNTATI019 9000

General Data 9600 1C

SEQUENCE USMUMENTS 
52

GRAND TOTAL 75

MO NO os "=oa no4mo NO$MII bd I
IN& OO MO iN Ift a MIN 111 .sWW 0 I 0 "0N MO'0M MONO NI N M aM0"

minm mine mu~ m~in * a amaemimsi



£fffiA~ ~SECT30N 2-1

CONVAIR ASTRONAUTICS

DISCUSSION OF MISSILE PROBLEM AREAS

Missile D-24, the third captive test missile to be tested, will be deliver ed to the
Sycamore Canyon Facility 8-2. The captive test program for Missile D-24 will
extend over a period of three mnths, beginning in August 1959. The purpose of
these tests Is to evaluiate D series design changes and to provide data In support
of D series flight missiles. Details of the D-24 test program are outlined in

The Instrumentation configuration of this missile has been established as a result
of a detailed Lnlysis of missile problem area". A general breakdwn of missile
systems and teat operations problem areas are contained in Table II and M. In
the analysis of problem areas, consideration was given to the relative status
of system development, previous performance records, applicability of data

* which might be obtained from captive testing, instrumentation and test schedules.
Details of the various problem areas and associated instrumentation are summarized
in the following paragraphs.

4A. Structural

Information will be gathered on the acoustical environment of the BI Pod,
in preparation for the mounting of the AIO package in this area. The unit
selected for use in making this measurement is an Altec-Lansing Model 6700
Sound System.

The system is shock -mounted internally to isolate It from mchanical vibrations
ofillt be fure frequency range of 0to 21CC. A "Free Field" calibration

wil befunisedby the vendor. Prior to eachi hot firing, a one point calibration
at 140DB will be accomplished by using an iniput simulator which will be
furnished. The information will be recorded on a wide band FM system using
a 541C oftillator deviated *40%. Data analysis will be accomplished by Convair
(San Diego).

S. Propulsion

Propulsion system analysis can be conveniently divided into the problem areas
of contol pressures, propellant feed, propellant flow, thrust, and propellant
utftlation. Overall propulsion system performance, reliability, and comn-
patibility with other facility and missile system are the prime test ariteria.

This ~ ~ ~ ~ NW esuwuiskmuS~uiqbse d %Vow eIitiSds~i m rlu ulq w bI
UKs bowiu M3 ofsIf 13 Th fteihei Wawa ofmis a b u a is of o~n to a sitmum PMs k pubh it W&
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CONVAIR ASTRONAUTICS O

1. Controls Pressure

The controls helium bottle supplies pressure directly to the booster
controls manifold, the start and vernier pressurization manifold, and the

sustainer gas generator reference regulator. The discharge pressure of
the pneumatic regulator incorporated in each manifold is monitored as
these regulators are the most sensitive and crucial elements in the system.
Similarly, each reference regulator discharge pressure is measured since
these regulators control the LO2 regulators which adjust the L02 flow to

the gas generators. The 102 and fuel start tank ullage pressure measure-
ments reveal if start requirements are satisfied and repressurization of the
tanks is accomplished prior to vernier engine solo operation. Finally the
gas pressure in the controls helium bottle is monitored to ascertain if there

is sufficient supply pressure.

All sustainer engine and gas generator control valves are hydraulically
actuated by pressure derived from the sustainer hydraulic system. The
hydraulic system pressure is measured as are the positions of the sustainer 0
main LO2 and fuel valves for performance informntion.

Aggregate engine operation and additional instrumentation in the propulsion
system will aid in determining if the various control valves are performing
properly.

2. Propellant Fefid

At engine start the LO and fuel start tanks supply propellants to the gas
generators which produce hot gas to drive turbines geared to the L02 and
fuel turbopump.. When the engines bootstrap the turbopumps feed propel-
lants to the gas generators and refill the start tanks.

The hot gas pressure and temperature measurements indicate start and
bootstrap operations adequacy, pSa generator mixture ratio and performance
levels, and failure analysis possibilities

Tb. vernier engine propellant inlet pressures are monitored for oriflce and
duotIng pressure drop and Interface Information.

18 a.m ml aa Mmtmu 9i Se mau dIsise ~S Msas ls , U l ~lt Se usulq mm,, te Iamgs tram Till 11

US, MMA YK N W The bomuisa u" rw"uln ft lbmogul is A" WWW *a WwlAbAhiM wis 0 10-h~s m
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CONVAIR ASTRONAUTICS

The turbopump speeds are instrumented as they a"e the end parameters of
this area and are representative of the overall feed operation.

3. Propellant Flow

During main engine operation, L402 and fuel from the missile tanks flow
through separate turbopumps, which increase propellant pressures, to each
thrust chamber.

The turobpump propellant inlet pressures and temperatures are measured Wo
insure that engine interface requirements are satisfied and sufficient
liquid pressure is available to prevent pump cavitation. In addition, the
sustainer turbopunip L0 2 and fuel discharge pressures measuremants yield
information on pump operation and efficiency and help determine general
engine performance.

The sensitive and accurate turbopump speed instrumentation will respond
rapidly to varying pump inlet and outlet conditions. Thus these measure-

U ments will reflect turbopump cavitation very quickly.

4. Thrust

Thrust calculations and related transient analysis will be mad based on
chamber pressure data and engine coefficients obtained during acceptance
tests.

5. Propellant Utilization

a. Acoustics PU System

Instrumentation in the Acoustics, PU Package has boen pionne to
furnish maximum information by obtaining Waa on key parameters
within the system.

The Acoistica, sensor signals indirectly trigger multivibi store con-
trolling a gate between an oscillator and a count~r. Thus by monitoring
the output of both moos table multivibrators (U1135X) information Is
obtained on discrete propellant levels, magnitude of propellant error
signal, and the direction in which the PU valve should be moved
(toward on or closed).

IN disMe ago W&" 1 s 1buss "fs~ No" uehad i d " VONu MWse 6"n ft am"p ft Esp*mq Ism, ils 1
WS hums In ad?" 15. *uSN V5 "maw". W ft wuahs of 16n a MaU 'M Iues N " IN I M
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CONVAIR ASTRONAUTICS C

1. Controls Pressure

The controls helium bottle supplies ,:essure directly to the booster
controls manifold, the start and vernier pressurization manifold, and the
sustainer ga generator reference regulator. The discharge pressure of
the pneumatic regulator incorporated in each manifold is monitored as
these regulators are the most senritive and crucial elements in the system.
Similarly,. each reference regulator discharge pressure is measured since
these regulators control the L0 2 regulators which adjust the L02 flow to
the gas generators. The L0 2 and fuel start tank ullage pressure measure-
ments reveal if start requirements are satisfied and repressurization of the
tanks is accomplished prior to vernier engine solo operation. Finally the
pas pressure in the controls helium bottle is monitored to ascertain if there
Is sufficient supply pressure.

All sustainer engine and gas generator control valves are hydraulically
actuated by pressure derived from the sustainer hydraulic system. The
hydraulic system pressure is measured as are the positions of the sustainer C)
main LO2 and fuel valves for performance information.

Aggregate engine operation and additional instrumentation in the propulsion
system will aid in determining if tLe various control valves are performing
properly.

2. Propellant Feed

At engine start the L0 2 and fuel start tanks supply propellants to the gas
pnerators which produce hot gas to drive turbines geared to the L0 2 and
fuel turbopuope. When the engines bootstrap the turbopumps feed propel-
lants to the ga generators ar.d refill the start tanks.

The hot pa pressure and temperature measurements indicate start and
bootstrap operations adequacy, pa generator mixture ratio and performance
levels, and failure analysis possibilities

The vernier engine propellant inlet pressures are monitored for orifice and
Sduatitg pressure drop and interface information.

I Ns e dmS u Idme mme feetq a.e Ee.e e U eiled ggeeu w be ueiqe wI b Lelse lam TI I&
ftd ImNw"""dh oftu"e **O "Mo VM ftw ftf wmV6 ft I u NWA UK To is.
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CONVAIR ASTRONAUTICS

The turbopump speeds are instrumented as they are the end parameters of

this area and are representative of the overall feed operation.

3. Propellant Flow

13mr14 main engine operation. L402 and fuel from the missile tanks flow
through separate turbopumps, which Increase propell3Jt pressures, to ach
thrust chamber.

The tuobpump propellant inlet pressures and temperaures are measured to
insure that engine interface requirements are satisfied and sufficient
liquid pressure is available to prevent pump cavitation. In addtion, the
sustainer huo opump 1102 and fuel discharge pressures measurements yield
information on pump operation anid efficiency and help determine general
engine perform-a.

The sensitive and accurate turbopump speed Instrumnentation will respond
rapidly to varying pump inlet and outlet conditions. Thus these measure-
ments will reflect turbopump cavitation very quickly.

4. Thrust

Thrust calculations and related transient analysis will be mae& based on
chamber pressure data and engine coefficients obtained during acceptance
tests.

5. Propellant Utilization

a. Acoustica PU Wytem

Instrumentation in the Acoustica PU Package has been planned to
furnish maximum Information by obtaining data on key parameters
within the system.

The Acoustic& sensor signals Indirectly triggr maltivlbratore con-
trolling a gate between an oscillator and a oountpr. Thus by msonitoring
the output of both monoetable multivibrators (U 11351) Information is
obtained on discrete propellant levels, maniftude of propellant error
signal, and the direction In which the IPU valve should be mved
(toward open or closed).

VKIThs M *smu ?Kai ishuti htfVqM We Ntsu deissu Of~ ft te MOO m A ii Of WM sis 19m 0slq lusW% WM IM
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The coumter output is converted to an analog voltage. U1112V "Acoustics.
Counter Otp", thus verifies the transfer function of the error signal from
digital to analog form and, when combined with U1113V "Acoustics Vi,
Poe Feedback.," given the command signal to th PU valve. logging
of the fuel density bias setting will allow computation of valve position
from Ull13V.

b. Convair PU Systemn

Two mercury manometers (one manometer measures differential
pressure on each tank) act an variable condensers in two legs of the
"Convair PU Bridge". The error signal, which is generated by the
bridge, Is monitored.- The data thus gained furnishes Information on
the residual ratio of the propellant in the tanksn and the value of the
command signs! to the sustainer main fuel valve. The PU valve
poeition measurement also indicates if the PU system Is operating

properly.-

o. PropellantTakn

IM Convair ftakin system utilizes a discrete level sensing device
for controlling the quatity of fuel placed In the missile. The quantity of

L42Is controlled by tankin to a null on the PU bridge. Quantity of
rpellant. tanked can be computed based on station levels converted

to an equivalent mass.* The tolerance In the tankin system will be
obtained by comparing U&i data to oorrected load cell data.

The Acoustics system utilizes discret level senor In each tank. Tb.
load cell data will also flurnish Information for an ovaluetioo of this

C. co"0sytem.

Ow e a0 utpilo system has been tested extensively on previou IMP,
eeries captiv missile, only Mhe basic lzmut-oqmt measuremnt wil
be taken. This imntrntation will include a measreen zM the seran

~'M



CONVAIR ASTRONAUTICS

test signal, which Is utilized in lieu of gyro outputs to gimbal the thrust
chambers during captive tests, and measurements of the thrust ciamber
positions as indicated by the servo system feedback signals.

Although no gyro operation is planned at present, it has prove exetios
In the past to provide gyro instrumentation in preparation for special
tests which may be integrated into the program. This lnstrumetation
consists of the displacement gyro outputs.

In addition to :bn above instrumentation, fucton tests of a qualitative
nature will be performed through use of the autopilot test console.

2. Radio Guloance System

No emphasis has been placed on captive teting this system on this missile,
home, it will not be installed.

3 D. General Systems

1. Main Tank Pressurization

During a hot firing of a captive test article the booster tank belium supply
bottles are continuously pressurized from the ground supply. The pressure
measurement in the booster tank bottles will show that Phase MI pressuriza-
tion requirements are satisfied. Min tank ullage pressures will be
monitored for system operating and failure analysis purposes.

An intensive ptogram to test the main ftnk pressure regulators in a missile
environment is scheduled forall D series captive articles. bdet condtions
for both regutlators are established by measuring the pressure and tempers-
Utrs of the gus entering the LO2 tank pressure regulator. The regulator

dt.wyar prystems am monitored to mrlfy regulator performae.

2. Hydraulic Systems

There are two independent hydraulic systems on 11W series missiles.
One system ft nkhes hydraulic pressure for booster engine gimhellng

prior to stg . The second system frlishes hydraulic prossure for
0

-11 U I L/oIII I 8 I*t
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wmlair and vernier operation. Sinc te booster a&W th sustainar
hydrauli system will bav, beon ez vely tosteo anprevious serie mxis-
sILM1s, se at system pressuz aow enstas positim o m 1aet
willstbIi~ hecspabiLfty of hes system ic psram 2aatisfctrly.

3. P~wr 8upp17

mlectrice I pow. to; die missile will be supplid huim the oud dain the
sh lxr W. For the long r the battery-invex tor cenbiztion wil pro.-
wide electrical power. ITbe ba#Mtr normally used on nlight missles Le.,
doe mlly activated primary batw.ry. has been repl.aoed with aremotly
acdTEated battery. lmsnmh as this will not be a change In electrical pownr
sit'piy lperation as far as the missile Is camaerned, only AC frequmnc,
Phase A voltage. and DC voltes will be Lwtz -uPi1 11 In order to indkca*
t*At the missile is receivft proper electrical po r.

ftaswami we" *" Ms fm t " tt o f m"41f f* U f0a
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CONVAIR ASTRONAUTICS

UTIL17ATION OF THE FM BCUGSYSTEM

A&PNFMmnwdhgsysa willbe utIized to prowle an accurate high respis
recor2ding oedium. Noa-,Pif r dta of a is being largely suilne by sid-
mtle reda. -aamba electronic procesig stationer~i from a ma~m
tae r wrF1v flg odf t.

mm FM myin accepts as Imputs blanced and vslaned voltagm. ft& a deistim
rmp of Ue ama v yeas. sesiuls are umed to modualates carrer fre-

qmnis hik are fim udzed togedw~r andm aenre cmanetc tape. Ms folw-
IMg tablie indicates ie subcarriesu avsilable and the dats ve m capebW#t.

DevyCitio Prest ta

Chau1 CPS rq CPS

3 ~ ~5 3W*50-2
9 1170 *1.50-2
1 2.300 *.5 0- 35
* 3,00 7.5 6- 45
9 3,0 NO 7.5 #- 59
i 5100 7.5 0- 91

3.1, 7350 T.5 01- 110
12 3.0.50 7.5 6- in
13S m450 * 7, 0- 22

A t22 o ~ t. A *pc~ gois 0- mi 4 m

ft posj* t bf t frq..nd addlig ftmsr Is proy. a d ft-d fte..o v -W -

fte tmn sets of 6 sihou~ies Track A and Track N. Track A csa h
S.7 1 . L M and C; Track 3 amim subcarriers, 4.9 15, M3 A. ud .
11 eider I* oi Posefte crem talk bet em aacee tracks asA aeb ms

3m i.wm m td dkofq ft Qft fhm dg ft VW INN w~bfe~mtWinW4 INK Alb
owbo Mas sear P K
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CONVAIR ASTRONAUTICS

The FM system has a capability of recording 11 tracks of each track type for a total
of 132 measurements.* There are two mnagntic tape machines each containing a
14 track magnetic tape; eleven tracks of data are recorded on each tape. Track 7
to reserved for timng and Ppeed lock. Voice is recorded on tracks 7 or 14 which
are not used for data.

Speciflc channel assignent has been arrived at by Test Planining based on measure-
ment frequency response requirements and playback capabilities with respect to
certain groupings of measurements. High frequency flow meters and tachometer

meaurments are recorded directly on magnetic tape to avoid overloading to high
frequency channels. This is possible since the". signals are frequency modulated
themselves and may be used as their own subarriers. The rmgntic tape tracks
uponwhich these signals are recorded have no channel 5 or 6 In order to eliminate
the possibility of these signals Interfering with data on those chanvels. Hence In

teFM chaeliuation listing these signals are shown as being recorded on sub-
carriers 5and 6.

Art WC I r-suf A
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CONVAIR ASTRONAUTICS

UTI-LIZATION OF THE FM RECORDINTG SYSTEM

An FM recording system will be utilized to provide an accurate high response
recording medium. Manual reduction of data is being largely supplanted by auto-
matice reduction through an electronic processing station operating from a magnetic
tape recording of data.

The FM system accepts as inputs balanced and unbalanced voltages with a deviation
range of less than 5 volta. These signals are used to modulate subcarrler fre-
quencies which are then mixed together and recorded on magnetic tape. The follow-
ing table indicates the subcarriers available and the data response capability.

Deviation Frequency
Center % of Response

Frequency Center Flat to 2%
Channel CPS Frequency CPS

()5 1,300 * 7.5 0- 20
6 1,700 * 7.5 0- 25
7 2,300 * 7.5 0- 35
a 3,000 * 7.5 0- 45

9 3,900 * 7.5 0- 59
10 5,400 * 7.5 0- 81

12 10,5t,0 * 7.5 0- 160
13 14,500 * 7.5 0- 220
A 22,000 *15 0- 660
C 40,000 *15 0-1200

3 70,000 *15 0-2100

These subcarriers ares mixed six at a time and each group of six Is recorded an
one track of a magnetic tape. A specific grouping of six has been set up to avoid
the possibility of two frequencies adding together to provide a third frequency that
exists within another suboarrier band. For convenience of notation we will Call
the two sets ol 6 subcarriers Track A ad Track B. Track A contain suboarriers
5, 7, 8, 11, 12, and C; Track B contain suboarriesa, 6, 9, 10, 13, A, and 3.

to order to avoid possible cross talk between adjacent tracks on the magnetic tape,
these two track types are alternately recorded across the tape.

ft*0WWWWU " 0fta MWN Ad0 "04WW fW W w ei
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CONVAIR ASTRONAUTICSo

*The FM system has a capability of recording 11 tracks of each track type for a total
of 132 measurements. There are two magnetic tape machines each containing a
14 track magnetic tape; eleven tracks of data are recorded on each tape. Track 7
is reserved for timn mnd speed lock. VoicIs recorded on tracks 7or4 which are
not used for data.

Specific channel assignment has been arrived at by Test Planning based on measure-
ment frequency response requirements and playback capabilities with respect to
certain groupings of measurements. High frequency flow meters and tachometer
meaurements are recorded directly on magnetic tape to avoid overloading to high
frequency channels. This is possible since these, signals are frequency modulated
themselves and may be used as their own subcarriers. The magnetic tape tracks
upon which these signals are recorded have no channel 5 or 6 in order to elimn ate
the possibility of these signals Interfering with data on those channels. Hence in the
FM channelizatlon listing these signals are shown as being recorded on subcarriers

5 and 6.

7' 9
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CONVAIR ASTRONAUTICS

MISCELLANEOUS REQMIREMENTS9

1. Closed Circuit Television

Television monitoring of the D-24 Captive Article will be accomplished with
the following components of the XIN TEL 1958 Industr1al Systs=.

A. Two (M video cameras:
Video Bandwidth -- S mo
Eorizontal Resolution - 600 lines
Linearity -- better than * 2

B. Two (2 ARC-10A Heavy Duty Remote Control Pan and Tilt Unite:
Pan Rang -- 360@03 deg/seo
Title Range -45* 03. 5deg/sec

C. Two (2) ARC-4 Remote Control Turret Iasne (1/2"., 4", 6") with iis and
C) focus control:

Iris Control Speed -- 5. '75 deg/seo
Focus Control Speed, -- 0. 021 inches/sec

D. Two (2) ACH-2 Weatherproof Housings

Z. Two (2) 1?"1 Video Monitors

F. Two M2 Camera Controls with V,-TV Monitors

The arrangement ad this system is covered on sketc titled "SI1C-I C14SE
CDtCU1T TELEVISON."

3. DPa Processing and Handling Inreiarments

Data reduction and analysis will be accomplishe in oonjunctloa with Deelp and
Development Personnel. Test results will be ompiled and pbttsbed Inaths td.

lowing reports:

A. X4& Hour Report: Sycamore responsiblity. Cotains rilts at qaek look
inspection performed at the site.

WM bunw m aK m shm a se esisd ft wh iS web a ssaq pes 6 bulmANN I# to.
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CONVAIR ASTRONAUTICS

IL X+2413our Report: Sycamore & Test h'vauation responsibility. Contains
quick Information on performancte levels of the engines and general opera-
tion of the systems, as well as noting any malfunctions which may have
occurred durin the run. Preliminary test results and conclusions are
lised

C. X+72 Bour Report:- Joint responsibiity of Sycamore and Test Evaluation
Group. Contains more detailed analysis of missile performance and op-
eration. Problem which have occurred will be investigated more closely
In thi report.

D. Monthly Report: Test Evaluation Group responsibility. To be published
each mouth. Wmmasriaes the test results and test objectives accomplished
doring tests conducted during the previous montb.

It. kmumary Report- Test Evaluation Group responsibility. To be published
aring month subsequent to the completion of the D-24 test program.

Includes a detailed analysis of special investigations and missile problemQ
areas, as well as summuaizin test results.

In Addition to the above tabulated report responsibilities, Test Evaluation
Group will furnish BTL with copies of all raw autopilot data within three days
ol a hot firing. Prior to emvu days after a test is completed, Test Evaluation
Will furois bSTL and Slycamore with reduced dat. Design and Development
Grups Will be tarnished with raw dat and reduced data as needed.

L.~rtc Visua Panel Presestatona

Ih taowlag tabalatlou ci visu a mters has been compiled for laformtion
peipose In order to provide a more oomplt pictre at the important monitor-
be devise whMc will be available to tes perecsal is their maintemne ci
W080""e Wes esAMrL h eider to dwferestate these functions from ahe 100
serWe dinds line mamarenusa, a 560 serfes deelgaloa wil ap*l tW thes
VisuW am - - lo

fol *low "*~iW WusmAsaloe if W W&itb emhwWWW. bu w1i8 ib 6b~
ion fttM0 tt~tftW*1 NQW04
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S-2 PANEL METER PRESENTA7IONS

UNITS
MEAS. MEAS. OF

NO. DESCRIPTION RANGE FUNC77ON LOCA7ION

E5068C EMERGENCY GENER- 0-200 AMP Facility Power Cmusole

ATOR

E5066C MISSILE DC AMPS 0-200 AMP Missile Power Console
E5005Q MISSILE INT PHASE A 396-40)4 CPS Missile Pover Console
E5029Q MISSILE EXT PHASE A 396-404 CPS Missile Power Console
E5031Q PHASE A EXT 0 MSL 396-404 CPS Missile Pqwer Console
E5003V MISSILE INTERNAL DC 0-40 VDC Misile Powr Console
E5006V MISSILE INTERNAL AC 110-120 VAC Missile Power Console
E5022V MISSILE AC EXT 0 MSL 110-120 VAC Missile Power Console
E5023V MISSILE EXTERNAL AC 110-120 VAC Missile Power Console
E5030V MISSILE DC EXT 0 MSL 0-40 VDC Missile Power Console

0E5065V MISSILE EXTERNAL DC 0-40 VDC Missile Power Console

E5101V GROUND DC BUS 0-30 VDC E!nain Test Panel
Z5102V MISSILE DC BUS 0-30 VDC Engine Test Panel

F5001P L02 TANK HELIUM 0-30 PIG Pneumatics Console
F5003P FUEL TANK HELIUM 0-75 PIG Pneumatics Console
75032P LN2 PRESSURE 0-400 PIG Pneumatics Console
75053P NORM SUP PRESSURE 0-4000 PIG Pneumatics Console
75054P EMERO S!UP PRESSURE 0-4000 PIG Pneumatics Console
F5116P DIJYIRENT[AL PRESSURE 0-5 P1.D Pneumatics Console
75246P BSTR TANK PRESSURE 0-4000 PI0 Pneumatics Console
75248P SUIT TANK PRESSURE 0-4000 PIG PneWINAtio Coesole
75201P EUMT CONTROL PREMURE 0-4000 P10 Pneumatdcs Console
75247T 36Th TANK TEMPERA- MSO-MSSO DOF Pneumatics Console

TURZ
75249T SUIT TANK TEMPERA- MS-K380 DO? Pneumatics Console

TURN
752i9iI - Z-QST CONTROL TEM- MIOO-200 Day PnUMMatis Console

PERATURE i

oMOO0D MULZ ALWNU_ T_ USO040 KIN. Noidows ad t
OF ARC blfet Console

ftg ggggw "owni WWOm" MUI ft 6x"s ohm of N Wm umh 0"b W am" of ft WWP um ft~ It
M b.3m ?a OW 1K 1% fom..ifwNuSOON d hmbw i o u o Wtuigh0"m i pmmifWA
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8-2 PANEL METER PRESENTATIONS (Cont)

UNITS
MEAS. MEAS. OF

NO. DESCRIPTION RANGE FUNCTION LOCATION

P53429 PUMP LC SPEED 0-100 PCT L0 2 Tanking Canso.
P525D LC THROTTLE VALVE 0-Full L0 2 Tanking Conuole
P5V373P L STORAGE TANK 0-40 PIG L0 2 Tanking Conole
U5091V L02 TANK LEVEL 80-105 PCT L0 2 Tanking Console

INIMCATOR

P5U8M FUEL IN MIM K-100 GAL Ful Tanking Conuole
P5430P FUEL STORAGE TANK 0-50 PIG Fuel Tanking Consolo

Q SO THROTTLE PORTION 0-100 PCT .Flam Deflector
Console

QG0SP VERMIER DEFLECTOR 0-25 PIG llame Deflootor

Q600P MAIN DEFLECTOR 0.400 PIG Flume Deflector
Conole

QI0CIR MAIN DEFLECTOR FLOW 0-5000 GPM plum Defector
Corneole

QC10p Fu P RESSURE 0-w0 PIG rm console

U201IC PAMEIL POWER SUPPLY 0.40o MA Autopilot Monitor

U3?W FINE UrATZR-PIC 0-1St VAO Anopo Maltor.
Cmole

16t? V FNE reATER-YAW 0-10 VAC Autopilot Monitor

06272 I= WNEATER-ROLL 0-10 VAO Autoplot Mon

WSW PAUEL POWER SUPPLY 0-30k VDO Atoplot olto

control
U8I IMOAD EVENT TIMZR 0-0190 IE0 AulapUilt Mositor

cole

.117 IP0MM RUN IME 0-M z Atopl COIrol

0 f, so YK IN*u i ww 0u ft wom ism warn.q "a . s to aSl
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4. Pneumatic System Validation

Validation of the tank pressure regulators follow rigorous laboratory
flight certification procedures. Thus the characteristics of these regu-
lators will already be well known and site checkout and validation winl
"e simply to confirm Wei prior knowledge.

The checkout will establish die following points:

a. Cutoff pressures of the regulators.

b. Regulator performance (at ambient temperatures) during simulated
engine operation and

a. Regulator response to shutdown.

Measurements required are:

C) P3301P GROUND L.02 ULLAGE TANK PRESSURE
P3302P GROUND FUEL ULLAGE TANK PRESSURE

5. Lead Calls

The 'load cells,'1 which consist of four strain gauga transducer ou~ts
combined Into one measurement, sense the weight of the lawmcher, mis-
sile, missile propellants. and ary other massfo supported by the
launcher. On Missile D-24 a '"eondary standrd" for calibrating the&*
load cells and associated read out equipment will be availabl. This
instrumentation will aiJ in determining the tolerance In propellant mass
when taokin to a constant level.

MWOtM 18 W.1The Wihr Wb " Wluu oft 6000 er 6i ofp We ISm a tAM Was im putawm of bs

"W Af oII
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CONYAIR-ASTRONAIJTCS " RE"T AzI-"-2-4
PAGE NO. 4-1

DISCUSSON OF REASONS FOR REVISION "A" CHANGECS

no Wolowing paragraphs discs and list the changes in instrumeation for Missile 14-D
that have occurred since the original publication od thi, report.

1. ternal electrical measuriemts have been added since ground power will be used
throcgbout the test. Thaees urements will provide th sames data as thoe normally
picked up internally at the load side at the power changeover switch, bict external
meamirements are more convenient to make on this captive missile:

MEAS. NO. DESCRPTION

ADD-

E1029Q EXTERNAL AC FRZQUENCY
E1065V MLE EXTERNAL DC

C) U. Some diffiulty has been roantered with hydraulic pressure switches. The following
measuremnts were aided to funish data In this area:

ADD-

311971 GROUND HID LAD PRESS 3
311961 GROUND HMD H PRESS 9
311991 GROUND HED M PRES &V
311001 GROUND HID LO PRES M&Y

Mf. Mwe qusatity of propellants plmWe aboard the missile is a determining b as cmale
range. To aid In establish'n the toleraws e o Ac oustics, Waking system do follow-

lag emreeatswere addes&

x19691 AA WS FURL PROSE
311701 AA US FURL P3031
311711 AA WI.6 MUEL PROBE
119=2 AA 100. 2% MUL PROME
X1971 AA LOS RAPID 9G

0 319741 AA "W 5 RAPID AIG

me. Wwa 'in"aMe" t a ow"~ am" an smom a *WWM6 "f

am o as4W efria$S4M"a 60t a684"a*
vow moo
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MEAS. NO. DESCIUTXN

SWIM6 AA L02 BU FDE SIG
Nis=7 AA L02 TOPO COP MG
sit=6 AA L02 ZUG SO
PIMuP PRESS 31FF ON L0 2 TX
P1MPP PRESS 31FF FUEL TANK

IT. E13h tr aItmey oaeteis, In some cases, have occurred In the propulsion system.
The in mmme below were added to furnish informalmon In this arem

AM.

P1430 STAINER KAA ROUGH COMBUSTION CUT-OFF ACCEL
P14520 I1 XAA ROUG3H COMBUSTION CUT-OFF ACCEL
P14530 B2 AL ROUI11 CCBUbMICI CUT-OFF ACCEL

V. la acm Iasees high frqmwy aboealms havo bess encoutered In te high pro-
m" propellnt deed.,. &-- £ouowla WnUue~a ill pro,.d a nmsto dehmot

adavlye Sieuwillatin as wel as yield Isiorzatm tward tracing past makl-

AM~

12*51 31 LOSL DI ANIF"
Piss" M FU02 DI MANIFOL

FlM 22 FUL DI M FOED

VL A mwrestr pbm hWW beowmntee In the ats eglae *xat ehiabers vbo
hkdm sbrideW was msed Iath. thrust ahember eclant %Onee prior to the etartiag of
Nomgo. Tbhree abodI isaperatre ftaders wore emitaly looeatam the
df of 6. pare Was to doewutwew 1 tpeare wotd asm waler to
b"ees ka the teM . The lollewlg w - ~ n biii h sh &ft I& the arem

MANOM kl 0 U4 00 W WA 10 NO 0 0MM%%0WO
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)4EAS. NO. DESCRIPTON

ADD-

P1764T B1 PURGE LN NEAR BULK-BEA"
P1767T 31 (RAMSER, SZIN TEMP
P176ST 31 PURGE LN@ 0 NG %AN

VII. Aoausfta furnished egaipuasnt and wiring Io *A. -A rvaomders w= hwhtd In ordku
to nmitor Aooustlca albenate sesr string operatic.. Manrin R da aI res

ADD-

U1148X 14 2 2 SB.S STA 497
U1.14OX LOX 2 SN(RS STA 671
UliI LW2 2 SNSRS STA 765
Ulli 150 2X I NiSRS STA m3
U1152 LOS 2 UISRS STA 861

C)Uiiiii L02 2 EMRS STA 883
U2l4OI FUEL 2 IKM VIA 9"
UliiX FUEL 2 EIWS 8TA 1024
Ulu=Z FUEL 2 MOMSTVA 1083
U11631 FUEL 2 SKM VIA 1126
U1141 FUEL 2 WERS VIA 1141
UJ116X FUEL V SNMS VIrA 11"

Yin. ' tiunmtbelow Mes bses added so Sata aocuvi Mazzskai maybea mobE
*a&e MiwntsaPU sumaroovszlag Urnst .ibUdIg*A Ume bb amdee
aiowzlag ani eme- mmmeat (UM~:

AM~

UliSIX TM 1 SEAR=D OWc OUTPUT

MX. TO htz er "eas c=wr rpellamt tasu "86eM se hk1owtq qir

O 11311 961 FUEL'LVL DID
Flom7 FUEL OVERFILL

.. a. am "MOM on a smf IMm ftm -- m a m . MO SaO
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)IZAS. NO. DESCRIPTION

ADD-

Me=88 L02 95% LVL EMER COF
P199X MISELE FUELED 95%
P19M6 L02 OVERFILL EMER COF
P19M9 MISELE FUELED 100%

X. The residual propellants and fth ratio of these propellants a"e indicative of PU per-
formanos. The following two measurements were addd to furnish information on
residual propellants:

ADD-

UlOSOP L02 TANK HE"D
UlO8iP FUEL TANK READ

X1. Addiional data iseuie on gyro noise characteristics. The following instruments-

31148V YAW GYRO AMP OUT
81149V ROLL GYRO AMP OUT

S"61DROLL DISPL GYR O0
510621) PITCH DISPL, GYRO MG

61063D YAW DIBPL GYRO BIG

2A1 Te b~loviag neasuremmats were &ddo to proylde Infornation an stati and oulomb
fisliM df the wowi~ gimbal Mlco

912OEP 51 PITCH ACTI EXTD
Anap 31 PITCH ACTI RETRACT

31S0*P 51 TAW ACTS EXTED
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MEAS. NO. DESCRIPTION

ADD'.

R1209P BI YAW ACTR RETRACT
812521) B1 YAW
81253D B2 YAW
81254D) B1 PITCH
81255D B2 PITCH

JMl. The foUowing instr.umentation was added to verify operatng prooedres and yeld
failure analysis information:

ADD:

F1994C DC TO BOIL-OFF VALVE MOTOR

F1246P BOOSTER TANK HELIUM BOTTLE HI
F131ST ST PNEUMATIC REGULATOR IN

0

1ti.
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CONVAIR-ASTRONAUTICS REPORT NO. AZB-27-002-24

SECTION 7

11 SEP 59 PAGE 001

D24 OBJ TEST PLAN

OBJ
CODE DESCRIPTION 1 2

A 1489 Y POD 1 SOUND PRESS F F
AD17 A 1489 Y 1 1

A 1493 Y ENG COMP SOUND PRESS F F

AD17 A 1493 Y 1 1

E 1005 Q INVERTER FREQUENCY F F
ED15 E 1005 Q 1
SD14 E 1005 Q 2 2
SD15 E 1005 Q 2 2

E 1029 Q INVERTER FREQUENCY F F
SD14 E 1029 Q 2 2
sDI5 E 1029 Q 2 2

E 1003 V BATTERY OUTPUT F
ED15 E 1003 V 1

E 1006 V INVERTER PHASE A F F
ED15 E 1006 V 1
SD14 E 1006 V 2 2
SD15 E 1006 V 2 2

E 1065 V MSL EXTERNAL DC F F

FD33 F 1994 C DC TO 80 VLV MOTOR 2 2

F 1001 P L02 TANK HELIUM SF SF
FD33 F 1001 P 1 1
FD37 F 1001 P 11

)
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SECTION~ 7

1.1 SEP 59 PAGE 002

024 084 TEST PLAN

WD02 F 1001 P 2 2
WD02 F 1001 P 2 2

WOS F 1001 P 2

F 1003 P FUEL TANK HELIUM SF SF

FD33 F 1003 P 1I

FD37 F 1003 P 1I

WD02 F 1003 P 2 2

01 F 1003 P 1A IA

F 1009 P FUEL REG DISCH F F

FD33 F 1009 P 2 2

FD37 F 1009 P11

F 1011 P L02 PRESS REG DISCM F F

PD)) F 1011 P 2 2

FD37 F 1011 P11

F 1114 P L02 PRESS REG INLET F F (
F033 F 1114 P 2 2

FD)7 F 13.14 P 2 2

F 1125 P a CTL PNEU REG OUT SF SF

PC)) F 1125 P 2 2

01 F 125 P IA IA

F 1246 F 8 TANK HE BOTTLES HI SF SF

PD)) F 1246 P 2 2

P95? F 1246 P 2 2

01 F 1246 P IAlIA

FP128P ST PNEU REG OUT S PsF
P033 F 1268 P 2 2

01 1268 P IA IA

FP1"i P 3CTL HE TL FS FS

-mm - owi am. 0 w ~'" -te a~ W A~ 0 6

Few mm a m "m U
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11 sEP 59 PAGE 003

024 OJ TEST PLAN

FD33 F 1291 P 2 2

01 F 1291 P 1A IA

F 1115 T L02 PRESS REG INLET F F
FD3$ F 1115 T 2 2
FD37 F 1115 T 2 2

F 1318 T ST PNEU REG IN S S

FD3$ F 1318 T 2 2

H 1033 P 81 HYD ACCUMULATOR "S FS
H022 H 1033 P 11
H026 H 1033 P 1 1
SD14 H 1033 P 2 2

H 1140 P SUS/VERN ir:O PRESS FS FS
H023 H 1140 P 11
1026 H 1140 P 1 1
H033 H 1140 P 1
sols 11140 P 2 2

H 12o6 P 81 P04 ACTR EXTEND FS
SD30 H 1206 P 1

H 1207 P 81 PCH ACTR RETRACT FS
S030 H 1207 P 1

1 1208 P 81 YAW ACTR EXTEND FS
S030 H 1206 P 1

H 1209 P S1 YAW ACTR RETRACT PS
Sos0 H 1209 P I

H 1197 X GND HYD LO PRESS R ft
"046 H 11971 1X

- - . w UI Ul'kir US•U -I "__ , ,,, - w w we W. . ,', 1m..0 -a .. ....... . .. !

1 8 • - _ _ -- '
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REPORT NO. A2B-27-0O2-24 CONVAIR-ASTRONAUTICS
SECTION 7

11 SEP 59 PAGE 004

024 08J TEST PLAN

H 1198 X GNO HYD HI PRESS R R
HD46 H 1198 X 1 1

H 1199 X OND HYD HI PRESS S&V R R
"046 H 1199 X 1 1

H 1200 X GND HYD LO PRESS S&V R R
HO46 H 1200 X 1 1

N 1011 F WT & THST SYS THRUST SF SF
LOIS N 1011 F 11
LOIS N 1011 F 2
P029 N 1011 F 1 1
UD20 N 1011 r1 1
UD24 N 1011 P 2 2
WDO1 N 1011 F 1 1
WOOI N 1011 F 1 1
woOS N 1011 F 1

N 1969 X AA 901 FUEL PROS& R R

N 1970 X AA 991 FUEL ' --OBI R R

N 19?1 X AA 99.8, FUEL P*06, R R
U024 N 1971X 22
woos 9 1971 x I

N 1972 X AA 100.1% FUEL PROSK f R
WOOS N 1973 X a1

X 197S X AA LO RAPID f36 it a

N 1974 X AA L02 8 RAPID $Si6 f f

P.)
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SECTION 7

11 sEP 59 
PAGE 0OS

D24 OBJ TEST PLAN

N 1975 X AA L02 FINE SIG 
R R

N 1976 X AA L02 8U FINE SIG 
R R

U024 N 1976 X 
2 2

WOOS N 1976 X 1

N 1977 X AA L02 TOPG COF SIG R R

UD24 N 1977 X 
2 2

WOOs N 1977 X 1

N 1978 X AA LO2 EMG SIG R R

UD24 N 1978 X 
2 2

WOOS N 1978 X 1

P 1083 8 82 PUMP SPEED FS FS

PD14 P 1083 B 11

P15 P 1083 B 1 1

P028 P 1083 B 1

P029 P 1083 B 18 B

02 P10838

P 1084 8 81 PUNP SPEED FS FS

P014 P 104B 1 a
PO15 P 1084 

1

P028 P 1084 8
PD29 P 1084 8 2

02 P 1084 8 
le 8

Pp: 1149 a 5 PUMP SPEED , PS

P014 PUM 1PUD a
P019 p 1)49 a 2

PD23 P 13498 a
P024 P 1)49 S
P029 P1)498 22

P07 p 15490 
11

02 P1549 it IS

P 1207 0 ACOUSTIC FUL VLV lXDR sp SF

0
+ me mm m. m *m IIu m IU Mfl 6a m001 0 m Sle

to. m . Utwq,-. ......
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REPORT NO. AZB-27-002-24 CONVAIR-ASTRONAUTICS
SECTION 7

11 SEP 59 
PAGE 006

024 08J TEST PLAN

UD15 P 1287 D 1

UD24 P 12870D 2 2

P 1528 0 S MAIN FUEL VALVE SF SF

P4023 P 1528 D 2 2

P028 P 1528 D I.

P037 P 1526 0 1 1

Ui020 P 1528 0 1 1

0s P 13280 DA 1A

P 1929 D 5 MAIN L02 VALVE SF SF

Ho") P 1521 D 2 2

P02S P 1529 0 1

PD37 P 1529 0 2 2
UD15 P 1529 0 2

UD20 P 1529 0 a2

P 14390S3NAACC ACC!L FO FO

PC" p P14390a 2 2

P 102 051 NAA RCC ACCEL P p

P029 P 14520 2 2

P 1453 0 2 NAACC ACCL F F
PC", p145530 2 2

P 10 0SP 82L2 PP INLET F
Poll p Lo@s p 2 2

p 1064P 63FUELPMP INLET F F

Post P 1064 p 2 2

pP104 PIGP,1
PoC" P 1006P
POt? P 190611

0D
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L) 11 sEP 59 PAGE o7

D24 OBJ TEST PLAN

PD37 P 1006 P 1 1

02 P 1006 P 18 i

P 1010 P 81 LUBE OIL INJ MAN sF 5F

10 Pio10P 
1A IA

P 1026 P 8 L02 REG REFERENCE sF SF

PD14 P 1026 P 2 2

PD15 P 1026 P 2 2

P028 P 1026 P 
1

01 P 1026 P 1A 1A

P 1027 P VER41ER FUEL TANK F F

P014 P 1027 P 1 1

PD19 P 1027 P 1 1

PD23 P 1027
P028 P 1027 P

0P 1028 P V THRUST CHAMBER F F
P014, P 1028 P F F

P019 P 1028 p 11
P023 P 1028 P 

1 
i

PD2 P 1025 P

P029 P 1028 P 2

02 P 1025 P 1 1

P 1029 P V2 THRUST CHAMBER
P014 P 1029 P
P019 P 1029 P1
P023 P 1029 P
P026 P 1029 P

P029 P 1029 P 11

02 p 1029P 161o

P014 P 1030 P VERNIER I TANK 1

P014 P 1030 p 1
01030Poll p Soso -

a m u I ml Om swa 0 m m owa

G&O swamm ... .m - on a -
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11 SEP 59 PG 0

024 08J TEST PLAN

PD28 P 1030 p 1

P029 P 1030 P 1 1

P 1047 P VIL02 INLET F F
PD14 P 1047 P 2 2
PD19 P 1047 P I1I
P023 P 1047 P I11
PD28 P 1047 P 1

P 1046 P V2 L02 INLET F F
P014 P 1048 P 2 2
PD19 P 1048 P I1
PD23 P 1048 P 11
PD28 P 1048 P 1

P 1049 PV1 FUEL INLET F F
P014 P 1049 P 2 2
P019 p 1049 p I1
PD23 p 1049 p I1(
P028 p 1049 p 1

P 1090P V2 FUEL INLET F F
P014 p 1050 p 2 2
P019 p 1050 p11
P02S p 1050 p 1
P026 p 1050 p

P 195FS FUEL PUMP INLET F F
P029 p 1055 p a2

PO? p lost P 22

p 10" p 6LOS PYJ INLET p

0' p 1096 p i2

P 1039 P 92 THRUST CHANSERP
P014 p 1059 p 1

486 wwm pm N "M0a wns= am Me mm 0Vft wm of- f
rn ~ ~ mmw~ fatmmm w W" nU~ -~.U mu

IrF,
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SECTON 7

11 SEP 59 PAGE 009

D24 OBJ TEST PLAN *
P015 P 1059 P 1 1
P028 P 1059 P 1
p029 P 1059 P 1 1

02 P 1059 P is 18

P 1060 P 81 THRUST CHAMBER F F
P014 P 1060 P 1
P015 P 1060 P 1
PD28 P 1060 P 1
PD29 P 1060 P 1 1

02 P 1060P 1818s

P 1091 P 81 L02 INJ MANIFOLD 0 0
02 P 1091P 1818B

P 1092 P 82 L02 INJ MANIFOLD 0 0
02 P 1092 P 1818s

P 1093 P 81 FUEL IP4J MANIFOLD 0 0
02 P 1093 P 1515s

P 1094 P 82 FUEL I~tJ M4ANIFOLD 0 0
02 P 1094 P 1518s

P 1100 P S G4 COMBUSTION CNN F F
PD14 p 1100 P 22
PD19 P 1100 P 2
P028 p 1100 P1
P029 p 1100 P 2

P 130 P SFUELPUMP ISC" F P
P014 p 1350 P11
P019 p 1310 p11
P02S P 1350 p 2
P026 p 115 p1
POST p 1330 P a2a

02 pi1S30P is is

10".. m M, so m a m ftlwm - .4 oft ..f ae W ""a Mae mo "" 04" a a

AA-Vftjr A A

pow moo
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SECTION 7

11 SEP 59 
PAGE 0100

024 OBJ TEST PLAN

P 1332 P S L02 PUMP DISCHl F F

P014 P 1332 P 1 1

PD19 P 1332 P 1 1

PD23 P 1332 P 2 2

PD28 P 1332 P 1

PD37 P 1332 P 2 2

P 1339 P S GAS GEN DISCH F F

PD14 P 1339 P 2 2

PD28 P 1339 P I

PD29 P 1339 P 2 2

P037 P 1339 P 2 2

P 1341 P S LUBE OIL MANIFOLD SF SF

ol P 1341 P IA IA

P 1344 P S L02 REG REFERENCE SF 5F

PD14 P 1344 ' 2 2

PD28 P 1344 P 1I(

01 P14P IA IA

P 1350 P S FUEL INJ MANIFOLD 0 0

02 p 130 P 1118e

P 1351 P S L02 IKJ MANIFOLD 0 0

PD14 p 1551 P 22a

P022 p i351 P a22

P03? P 1351 P 22a
02 P 1351P Is is

P 1"S P SLO "LUS OIL MAN SpFSp

01 P "s P IA IA

P 1642 P PRESS 01FF ON L02 TK F& FS

U0I9 P 1642 p 2

UD24 P 1482 P 2
WOI P 1482 P 1

ws. WO" ga I& Owass anni we ams UI0 nw os is a omwn saw 0 "N a

Alk lot

ft" t~ V" ® ag 141i f is Mom
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SECTION 7 *1

11 SEP 59 
PAGE 011

024 OJ TEST PLAN

W002 P 1682 P 1 1

wDO5 p 1682 P 
2

p 1663 P PRESS DIFF ON FUL TK, 
FS FS

UDIS P 1683 P 
2

UD24 P 1683 P 2 2

wOOl P 1683 P 22

W002 P 1683 P 11

WD05 P 1683 P 2

P 1017 T 82 TURBINE INI.t.T SF SF

P014 P 1017 T 
2 2

PD15 P 1017 T 
2 21

P028 P 1017 T IA 1A

01 P 1017 T

P 1021 T L02 AT BRKAWAY VLV 
SF SF

P014 P 1021 T 2

P029 P 1021 W1 7wool P 1021 T 
22

P 1326 T S TURBINE INLET sr r

P014 P 1326 T 2

P020 P 13267 T

01 P 1126 T
p 1673T 81FUEL IONVLV 

AA s

01 p 1674? 7A 
1A

p1 4gyg CL pNEU MAN & 6
01 P1675T IN I A IA

P 167? T FIRE 0ITCCTOR 19 3$0" ldo '0.. 00 oo 41 M
0a @slo w 

fs 0 0

a" "" mI. lW .9 
SS. 
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11 SP 51D24 OBJ TEST PLAN PG 1

01 P 1677 T 1A IA

P 1764 T 81 PRG LN NEAR BLKtIO S 5

PD65 P 1764 T 1

P 1767 T81 CHAMBER SKT S S

PD15 P 1767 T 2 2

P 1768 T81 PURG LN 0ENO MAN S, S

PD63 P 1768 T 1

P 1311 X 90% FUEL LVL IND Rt R

P 1626 X PROP D9FL COF ARMING R ft

P 1429 X PROP DEPLETION COF At ftR

P 1631 X L02 F&O VLV AIRS OPN ft R

wool P 1431 x 2 2

P 1432 X L02 F&O VLV AIRS CLS ft A

wool P 1632 22

P 1633 XL02 F&O VLV GNOOP ft ft

wool P 143) x 2 x

P 1634 X L02 P60 VLV GND CLS Atf

wool P 164 x 3

P 1635 X UL F&D VLV AIRI OFN ft ft

P 1636 X PUL F60 VLV AIRS CLS ft ft

Of (9 a

V 
t,



CONVIR-STRNAUICSREPORT NO. AZB-27 -002-24
SECTION 7

11 SE 5 PAGE 013

P 167xFUL F&D VLV GND OPN R R

P 1638 X FUL F&D VLV GND CLS Rt R

P 1987 x FUEL OVERFILL PROBE R Rt

P 1968 X L02 95% LVL EMER COF R Rt

P 1997 X MSL FUELED 95% R Rt

P 1998 X L02 0/FILL EMERG Rt R

P 1999 X MSL FUELED 100% R ft

S 1252 0 81 YAW
SD30 S 1252 D

S 125) 0 82 YAWF
soyZo S 1253 D

5 1254 0 S1 PITCH
S0so 5 1254 D 2 I

6 1255 0 62 PITCHF
50so 6 1255 D

"N MOIM ON O* O0WN

pow M e.
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SECTION* 7

11 SEP 59 PAGE 014

D24 OBJ TEST PLAN

S 1107 V B1 PCH ACTR FEEDBAK DF DF
HD022 S51107 V 2 2
S014 S 1107 V 1 1
SD30 S 110. V 2

SD35 S51107 V 2 2

S 1108 V 82 PCH ACTR FEEDBAK DF DF
14D22 S 1108 V 2 2
SD14 5 1108 V 1 1
SD30 S 1108 V 2
S035 S 1108 V 2 2

S 1113 V VI YAW ACTR FEEDBACK DF OF
MD33 S 1113 V 2 2

S 1114 V V2 YAW ACTR FEEDBACK OF DF

MD33 S 1114 V 2 2

S 1118 V V2 PC4 ACTR FEEDBACK OF OF

MOSS 5 1116 V 2 2

S 1119 V VI P04 ACiR FEEDBACK OF OF
"M S 1119 V 2 2

S 1122 V SERVO TEST $14 OF OF
"022 8 1122 V 2 2
"021 S 1122 V 2 2
moss 5 1122 V 2
5014 S51122 V 1

500 & 1122 V
Soso 51122 V 1

51126 V 91 YAW ACTM FIEOAr. of O
"Ott 61128 V 2 2

504 51128 V I1
Soso 5 1126 V 2
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CONVAIRASTRONAUTICS REPORT NO. IZB-27-002-24

SECTION 7

11 SEP 59 PAGE 015

024 OBJ TEST PLAN

5035 5 1128 V 2 2

S 1129 V 82 YAW ACTR FEEDBAK OF OF
HD22 S 1129 V 2 2
SD14 5 1129 V 1 1
SD30 S 1129 V 2
SD35 5 1129 V 2 2

S 1147 V PITCH GYRO AMP OUT F F
SD34 S 1147 V 1 1

S 1148 V YAW GYRO AMP OUT F F
SD34 5 1148 V 1 1

S 1149 V ROLL GYRO AMP OUT F F
5D34 S 1149 V 1 1

S 1216 V S PCH ACTR FEEDBACK OF OF
H023 S 1216 V 2 2
5015 S 1216 V 1 I
5D30 S 1216 V 2
SD35 S 1216 V 2 2

5 1217 V S YAW ACTR FEEDBACK OF DF
H023 S 1217 V 2 2
5015 S 1217 V 1 1
S13 0 S 1217 V 2
S03b S 1217 V 2 2

U 1080 P L02 TANK HEAD SF SF
UD15 U 1080 P 1
UD20 U 1080 P 11
U024 U 1080 P 11

U 1081 P FUEL TANK HEAD SF SF
UDIS U 1081 P 1

*WON



RPPOT NfO. AZB-370024' CON VAIR.ASTRONAUTICS
99=10lN 7

ASEP 59 
PAGE 0 16

024 OS) TEST PLAN

U020 u 1061 P 1 1

U024 U 1061 P 1 1

U 1174 7 ACOUSTICA COMP TEMP 5 SS

U024 U 1174 T 2 2

U 1091 v ERROR RATIO OCV4OO OP FS PS

11015 U 1091 V 
2

UD20 U 1091 V I 1

wool U 1091 V 11I

W002 U 1091V 
1

wool U 1091 V2

0
U Ills V ACOUSTICA VLV P05 S P P

PP) v II 115V11
U 111 V1

U024 U 1113 V 1

V IlX AA TIME SHARO OSC OP tf

U024 u 1)4A 22

V list 9 ACOUSTICA SA$S5. tf

POS 11list x

v114 X LotI 8W& STA 1? f

WOOS U1148 x

V1%49 XLot aSM51AS7A6

-i A"11wERT4i



CONVAIR-ASTRONAUTICS EPORT NO. AZB-27-O0-24
SECTION 7

.4, 11 sEP 59 P 1

024 0J TEST PLAN0

wOOS U 1149 X 2

V 1150 X L.02 2 SMSMS STAt 758 R I
W05 U 1150 x 2

U 1151 X L.02 2 SNSRS STA 734 m
WOOX U 1151 x 2

U 1152 X L02 2 SNSRS STA M8 R
WDOS U 1152 X 2

U 1152 X L02 2 SNSRS STA 910 R
WOOS U 1153 X 2

U 1160 X FUL. 2 SNSRS STA 94 t
w U 1160 X 2

U 1161 X FUL 2 SNSRS STA 1024 R

WOOS U 1161 X 2

U 1162 X FUL 2 SNSRS STA 1003 f
WOOS U 1142 X 2

U 1163 X FUL 2 SNSRS STA 1134 it
WDOS U 11631 x

U 1164 X FUL 2 SURNS STA 141 R
WOOs U 1164 X 2

U 116S X FUL 2 SNMS STA11" t
WDOS U 1164 x 2

0
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CON VAIR ASTRONAUTICS

024 OBJECTIVE TEST PLAN 14M4AY 59 PAGE 019 '

024 5 1129 V 
SD14 1 1 31144

024 $ 1216 V S PCH ACiR FEEDBACK 
OF OF

024 S 1216 V 
H023 2 2 31176

024 $ 1216 V 
Si 17

D24 S 1216 V 
$013 1 31176

D24 S 1216 V $015 I I 17

024 S 1217 V 5 YAW ACIR FEEDBACK 
Of OF

024 S 1217 V 
M023 2 2 $list

024 $ 1217 V 
S011 1 31161

024 S 1217 V $013 1 $1list

024 S 1217 V 
$015 I 1 $11s1
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SZCTION 7

CONVAIR ASTRONAUTICS o

024 OBJECTIVE TEST PLAN 14MAY 59 
PAGE 020

D24 U 1091 V ERROR RATIO DEMOD OP SF SF

024 U 1091 V Uois 1 26190

024 U 1091 V U.020 1 1 26190

024 U 1091 V WO l 1 1 26190

024 U 1091 V WD02 2 2 26190

D24 U 21113 V ACOUSTICA VLV P05 F8 F F

D24 U 1113 V PD)? 1 26209

024 U 1113 V U015 1 26208

024 U 1113 V U024 1 1 26208

D24 U 1113 V WD05 26208 (

024 U 1135 X ACOUSTICA SNSRS SIG F F

024 U 1135 X P037 1 26206

024 U 1135 x U015 1 26206

024 U 1135 X U.024 1 1 26206
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SECTION 7

a. 6-50,,Jl~,p4,

CONVAIR ASTRONAUTICS

024 OBJECTIVE TEST PLAN 14MAY 59 
PAGE 021

D24 X 0000 X TARE 6, RESTRAINTS

024 X 0000 X A10 X X

024 X 0000 X AD0l X X

024 X 0000 X L11 x x

024 X 0000 X LD15 X

024 X 0000 X LDIS

024 X 0000 X M012 X X

024 X 0000 X ND10 X X

024 X 0000 X 0010 x X

024 X 0000 X 0010

024 X 0000 X P026 X X

024 X 0000 X U024 2 2

0
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CON VAIRASTRONAUTICS RzPORT No' Azz-2T-OOS4

11 SEP 59 ~W

D24 084 TEST PLAN

084.

CODE DESCRIPTION12

ADlO DEMONSTRATlE THE STRUCTURAL22
INTEGRITY OF THE BOOSTER
THRUST STRUCTURE.

X 0000 X VISUAL IPSPECTION x X

ADII DEM4ONSTRATE THE ABILITY OF THE 2 2
PROPELLANT TANKS TO WITHSTAND
THE VARIOUS LOADS IMPOSED
DURING ENGINE STARTS* BOOSTER#
AND SUSTAINER STAGE OPERATION.

X 0000 X VISUAL INSPECTION X x

A017 DETERMINE THE DO LEVELS IN THE 11

POD & ENGINE COMPARTMENT AREAS

A 1409 YPOD ISOUND PRESS 1I

A 1493 YENG COMP SUND NESS 1I

EDIS DETERMINE PERFORMANCE ADEQUACY2

"4.. . WO.. Of esg o ,mm 0 10 ft- u w.i a ema 4Wm.. am "01 M amma a"
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REPON? NO. AZB-27 -402 44 CONVAR*ASTRONAUTICS

I I SEP PAU 002C!

024 OBJ TEST 4"MN

OF THE MISSILE ELECTRICAL
SYSTEM DURING LOPIG DURATION
RUNS# WITH REMOTELY ACTIVATED
ONE-SHOT PRIMARY BATTERY.

9 1005 Q INVERTER FREQUENCY1

9 100) V BATTERY OUTPUT1

9 1006 V INVERTER PHASE A1

F03S DEMONSTRATE ADEQUACY Of THE11
AIRBORNE PMEUMATtCS SYS-YEM
PERFORMANCE OURINMG A MULTI-
STAGE CAPTIVE FIRING WITH 0
SERIES PRESSURE REGULATORS*

F 194 COC TO0 LV MOTOR 2 2

F 1001 P L02TAK HELIUM I

F 1001P FUEL TAKELIUM 1I

F 109PFUELEG ISCN 2 2

F 1011 P Loa PitESS AEG DISC1' 2 2

F 1114 P L02 PRESS RE* IMLET 2 2

F 2129 P5CTL fUREG OUT 2 2

F 1244 P BOOSTER 7K HE STL 141 2 2

F 12460PST PEUREGOUT22

F 1" P S CTL 'MRSTL 2 2

P 115 T L42 POESS REG INLET 2 2

F03? D1TEMIXE PERFORWKAXCI OIARACT- 11

MON- 00 A

Al - AI t
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CONVAIR-ASTRONAUTICS REPORT No. AZB-27-2-24

SECTION 8

11 SEP 59 PAGE 003

D24 OBJ TEST PLAN

ERISTICS OF THE PROPELLANT
TANKS PRESSURIZATION REGULA-
TORSo /F&G REGULATORS/*
F 1001 P L02 TANK HELIUM

F 1003 P FUEL TANK HELIUM 1 1

F 1009 P FUEL PRESS REG DIS 1 1

F 1011 P L02 PRESS REG DISCH 1 1

F 1114 P L02 PRESS REG INLET 2 2

F 1246 P 8 TANK HE BOTTLES HI 2 2

F 1115 T L02 PRESS REG INLET 2 2

HD22 DEMONSTRATE THE PERFORMANCE OF 1 1
THE BOOSTER STAGE HYDRAULIC
SYSTEM*

H 1033 P 81 HYD ACCUMULATOR 1 1

S 1107 V 81 P01 ACTR FEEDRAk 2 2

S 1108 V 82 PCH ACTR FEEDSAK 2 2

S 1122 V SERVO TEST SIG 2 2

S 1128 V 81 YAW ACTR FEUDAK 2 2

S 1129 V 82 YAW ACTR FEEDOK 2 1

H023 DEMONSTRATE PERFORMANCE OF THE 1 1
SUSTAINER-VERNIER HYDRAULIC
SYSTEM DURING BOOSTER STAGE
OPERATION9 STAGING, AND DURING
SISTAINER STAGE OPERATION*

H 1140 P SUS/VERN HYD PRESS 1 I

P 1528 D S KAI FUEL VALVE 2 2

m.& go I -. o W a eI - - . m a~ 0 .

FewM o"cufi CNI ULM I IuiL-



XZPMT NO. AZ-7-0- CONVAIR-ASTRONAUTICS

11 SEP so PAG 00

D24 OBJ TEST PLAN

P 15" D MAIN L02 VALVE 22

S 1122 VSERVO TEST Sig 2 2

S 1216 V S PCt ACTI FEEDSAK 2 2

S 1h17 V YAN ACTRPOMSDCK 2 2

IG924 DEMONSTRATE SAT ISFACTORY 1 2
SVIT(j4OVER Of HYDRAULIC POWER
WRM THE GROUND SUJPPLY TO THR
AIRBOINE SYSTEM.

M 1OS P 81 HYC ACC ~uMLAT0R I 1

" 114@ P su/VERN NYC PRESS I I

MORS 01MONSTRATE ASEQUACY OF THE I
VgRNIER HYDRAUJLIC SYSTEM OUR-
I"G A RUN WITH PNOGRAX
SINSAL 1MG

M11,60P sdvERNNYo P49" I

SHISV V1 YAW TR P999ACI a

S114 VV2YAW ACT PUM2

S 1110V V POO C T P110ACK

a 1119v vi RY Ta MUM a

M"4 MAINM ?A ON MR PRAION a
of PlaUvoll WITCMES 94A 115

go akm opo Im n olat"Mmea ma
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CONVAIR -ASTRONAUTICS REPORT NO. AZ2B-27-OO-24
SECTION 8

11 SEP 59 PAGE 005

D24 OBJ TEST PLAN

IN THE 0 SERIES GROUND HYORAUL
IC SUPPLY UNIT*

H 1197 XGNDMYD LO PRESS 1 1

H 1196 X GO HYD HI PRESS 1 1

H 1199 X GNDHYDHI PRESS S&V 1 1

H 1200 X GND HYD LO PRESS S&V 1 1

LD12 DEMONSTRATE ADEQUACY OF 2 2
COMPATIBILITY OF APPLICABLE
GSE AND OPERATING PROCED)URES*

X 0000 X NO MEASUREMENTS REQ X X

L013 OBTAIN DATA TO BE USED FOR THE 1 2
DETERMINATION4 OF T!iE EFFECT OF

A HOT FIRING ENVIRONMEN4T UPON
THE ACCURACY OF THE LOAD CELL
SYSTEM*

1011 FWT &THST SYS THRUST11

X 000OX FIELD STD LOG x x

LDIS OBTAIN DATA TO ASCERTAIN TARE1

AND AFSTRAINTS.

N 1011 F WT & THST SYS-THRUST 2

X 0000 X FILD STO LOG x

Not* MAINTAIN A DETAILED LOG OfZ2
MISSILE TANKING AND PRESSURI-
ZATION CYCLES.

X 0000 X LOG OF TANKING CYCLE x x

10 W 1 U~-i-.
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EEP~T O.AZB2700224CONVAIR-ASTRONAUTiCS

SECTION S

11 SEP 59 PAGE 006

024 OBJ TEST PLAN

MD12 ESTABLISH MISSILE HANDLING. 2 2
MATING, AND DEMATING
PROCEDURES*

X 0000 X NO MEASUREMENTS REQ X x

MD13 DEMONSTRATE THE ADEQUACY OF 1 2
ALL PROCEDURES IN THE 0 SERIES
FLIGHT COUNTDOWN*

X 0000 X NO SPECIFIC MEAS REQ x x

NolO DEMONSTRATE MISSILE SYSTEMS a 2
AND TEST FACILITIES
COMPATIBILITY.

X 0000 X MEAS AS REQ FOR x x

X 0000 X SYSTEM OiECK OUT x K (

X 0000X 4IA & 16MCAS, x

001,0 OBTAIN DATA ON THE VARIOUS22
MISSILE SYSTEMS AND ASSOCIATED
GROUND SUPPORT EQUIPMENT FOR
RELIABILITY ANALYSIS*

X000XMEASAS REQ AS PER x x

x 000X OTHER OBJECTIVES K x

P014 KTE0NINE THE OPERATIONAL12
04ARACTERISTICS AND THE TRANS-
SIENTS IN THE ENGINE START
SY-STEM DURING PROPULSION
SYSTEM START AND TRANSITION TO
NAINSTAGE OPERATION.

P 101 a 2 PUNP SPEED1

P 1004 a 1 PUMP SPUED11

ws onew"o l ww wm 9~ "a Wo t as wtg"
ft as '"~wf mom a u * atm

F U=XU4



CONVMIRASTRONAUTS wPT NO. AZB-27-0024
SEzCTIoNS8

11 SP 59D24 GBJ TEST PLANPA 0

P 1549 6S PUMP SPEED 1 1

p 1006 P S THRUST CHAMBER 1 I

P 1026 P 8 L02 REG REFERENCE 2 2

P 1027 P VERNIER FUEL TANK 1 1

P 1026 P Vi THRUST CHAMBER 1 I

P 1029 P V2 THRUST CHAMBER 1 1

P 1030 P VERNIER L02 TANK 1 1

P 1047 PVI L02 INLET 2 2

P 1046 P V2 L02 INLET 2. 2

P 1049 P Vi FUEL INLET 2 2

P 10,0 P V2 FUEL INLET 2 2

P 105 P 52 THRUST CHAMBER11

P 1040 P 51 THRUST CHAMBER11

p 1100 p 9 54 COMBUSTION CNN2"

P 1330 0SFUEL PUMPDIS4 I I

P 1132 P 6L2PUMP DISC" I

p 1139 ps uSam DISC" 2

P 1)44 P S LUZREGi REFERENCC

P 1351 P 6 L02 INJ MANI'2LD2

P 1017 T 62 TURBINE INLET 2 2

No ot. saw"",, oomW &W0e ,.i . Wsin voo 0 "u. .. o w em . -a &A a =I ton w .
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BZPMT NO. AZ]3-27-02-24 CONVAIR-ASTRONAUTICS

11 SEP 59 PAGE 008 (

024 084 TEST PLAN

P 1021 T L02 AT BRKAWAY VLV 2 a

P 1326 T S TURBINE INLET 2 2

X 0000 X STANDARD SIQ MEAS X X

P015 OBTAIN DATA ON OPERATING PARA- 1 I
METERS THAT WILL PERMIT AN
EXA6W!NATION OF THE BOOSTER
ENGINE PERFORMANCE DURING
CAPTIVE FIRINGS*

P 100 a 12 PUMP SPEED

P 104 a B1PUMPSPago 1I

P 1003 P 32 L02 PUMP INLET 22 9
P 1004 P 32 FUIL PUMP INLET 2 a

P 1026 P a L02 AEG REFERENCE 9

P 1059 P 32 THRUST CHAMBER 1

p 1060P 81 THRUST CMAMBER I I

P 1100 P a " COMBUSTION CH1N a

P Zoi? T 32 TURBINE INLET22

P 1767T 1 CANNA SK T I

P019 SPAIN DATA ON TMR OPWINI1
PARAMETERS T14AT WILL PERMIT AN
EXAMINATIO06 Of THEK PERFORMANCE
OF THE VERNIER ENGINE DOING

PUMP-FED AN40 TANK.FEOso *o mtom&mm e@wwam eon gg AN 1 MUW IjOt
am UI 0 t@go I: = ima#mm0I

........... ......



CONVAIR-ASTRONAUTICS REPORT NO. AZB-27-0-24

SECTION 8

11 SEP 59 PAGE 009

024 OB4 TEST PLAN

OPERATIONS. 1 1

P 1)49 6 S PUNP SPEED 1 1

P 1027 P VERNIER FUEL TANK 1 1

P 1026 P V1 THRUST CHAMBER 1 1

P 1029 P V2 THRUST 04AMBER 1 1

P 1030 P VERNIER L02 TANK 1 1

P 104? P Yl LO2 INLET 1 1

P 1048 P V2 L02 INLET 1 1

P 1049 P VI FUEL INLET 1 1

P 1090 P V2 FUEL INLET 1 1

P 13 0 P S FU!L PUMP DISCH 1 1

0 P 11.2 P S L02 PUMP DISCH 1 1

P02) DETERMINE FLOW CHARACTERISTICS 1

AND TRANSIENTS IN THE VERNIER
FEED SYSTEM DURING THE CHANG
FROM TANK-FfD TO PUMP-FED OPER
ATION AT PROPULSION SYSTEM
START AND FROM PUMP-FED TO
TANK-FED OPERATION AT M-
TAINER STAGIN4o

P 1349 S PUMP SPEED

P 1027 P VERNIER FUEL TANK

P 1026 P VI THRUST IAN8IR3

P 1029 P V2 THRUST CAMNER

P 1050 P VERNIER LOX TANK

P 1047 P V1 L0@L INLET

i~n i a" m 1YwW N Q e 1i
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RzpToO. No B-27'402-24 CONVAIR*ASTRONAUTICS
ICICKO S

11 SEP 59 PAGE 010

024 084 TEST PLAN

P 1044 P V2 L02 INLET 1 1

P 1049 P V1 FUEL INLET 1 1

P 10S0 P Y FUEL INLET 1 1

P 130 P S FUEL PUMP DISCH 2 2

SP 19S2 P S L2 PUNP DISCH 2 2

P 1351 P S L42 INJ MANIFOLD 2 2

P026 DEMONSTRATE THE STRUCTURAL 1
INTEGRITY OF THE IOOSTER,
SWSTAINER9 AND VERNIER PROPEL*
LANT EED DUCTING (0
X 0000 X VISUAL. INSPECTION x x

P026 OMINSTRATE COPATIBILITY 04-
TWUM THE PROPULSIOM SYSTEM
AND TEST SUPIPORT [QUIIPNT
PRIOIR TO MAKING ,N, DURATIONRWNS.

P 1oss 8 2PV SPi9 1

P 10.41 U PUMP SPE E

P IS49I PUNP SPEI 1

P 15260 IN EL VALVE

P IflS IAIRLOSVALV I

P 1006 P S THRUST ANN
J P lOIGS I ,4ttIPlEINCE, 1

- u. @0mm goQmim sn WM ownm m 0 rn a "D -%M
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CONVAIRASTRONAUTICS EPO T NO. AZB-27-0024
SICTIOK S

011 SEP 59 PAGE 011

D24 06J TEST PLANI

P 1027 P VERNIER FUEL TANK 1

P 102S P VI THRUST OIANSER I

P 1029 P V2 THRUST OhNBER 1

P 1030 P VERNIER L02 TANK 1

P 104? P VI L02 INLET 1

P 10448PV2 L02 INLET I

P 1049 P VI FUEL INLET1

P 1050 P V2 FUEL INLET

o 1059s P 52 THRUST CHAMBER 1

P 1060 P S1 THRUST Ch"AR1

p 110" p a G CONSUSTION OIAH

P ISS PS UL PUMP ISCH1

p 13S2pS L2 PUMP DISCH

pist9p S GAS EN isc"

P 101? T SI TURIINC IN6ET I

P ING T 5 TUISNE INLET1

P029 0B7AIN DATA ON THE @PIRA?2IAN
THRUST Rise CHARACTERISTICS of
74E NA-2 PROPLS ION SYSTEM.

N 1011 P WT G INST SYS-THRUST 1
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REPORT NO. AZII-7-002-24 CONVAIR-ASTRONAUTICS
SECTION S

11 SEP 59 PAGE 012

D24 084 TEST PLAN

P 1063 B S2 PUMP SPEED 2 2

P 1064881a PUMP SPEID 2 2

P 1349 6SPUMP SPEED 2 2

P 1*9 0 NAA CC ACCEL 2 2

P 142 0 1 NAMCC ACCEL 2 2

P 1493 0B2 NAMCC ACCEL 2 2

P 1006 P STHRUST CM R I 1

P 1020 P Yl THRUST CHAMBER 1 I

P 1029 P VZ THRUST CHAMBER 1 1I(

P 1050 P VERNIER L02 TANK' 1 I

P 105P 3 UEL PUMP INLET 2 2

P 1099 P 82 THRUST CHAMBER 1 1

P 1060 P 61 THRUST CHAMBER11

P 1100 p a 44 COMBUSTION CNN 2 2

0 13 9 P 6 AS EMISCH 2 2

P 1021 T L02 AT BRRAWAY VLV 111

PDS? DETERMINE CAPTIVE SEA LEVEL I
PERFORMANCE CHARACTERISTICS or
THE SUSTAINER ENGINE WITH THE
PU VALVE CONTROLLED ST IAC
ACOUSTICA PU SYSTEM.

P 1049 8PUP SPEED

"me m m ONapm "mwsowemm N"soe o me"40-0m( 91-
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CONVIR.STR)NAT1CRPO T NO. AZB-27-002-24CONVAIR-ASTRONAUTICS oTo
SECTION 8

11 SEP 59 PAGE 013

024 OBJ'TEST PLAN

P 1528 D S MAIN FUEL VALVE 1 1

P 1529 0 S MAIN L02 VALVE 2 2

P 1006 P 5 THRUST CHAMBER 1 1

P 1055 P S FUEL PUMP INLET 2 2

P 1056 P S LO2 PUMP INLET 2 2

P 1330 P S FUEL PUMP ISCH 2 2

P 1332 P S L02 PUMP DISCH' 2 2

P 1339 P S GAS GEN DISC" 2 2

P 1351 P S LOA. INJ MANIFOLD 2 2

U 1113 4 ACOUSTICA VLV POS FB 1 1

U 1135 X ACOU&TICA SNSRS SIG 1

POS* DEMONSTRATE OPERATION OF 10C 2
TYPE THRUST CHAMBER SLOW OPF
COVERS,

X 0000 X PHOTO COVERAE 2

P0*4 ESTABLISH POST-FIRING PURGE 4 1 2
FLUSH PROCEDURE FOR 10c USE.

x 0000 x NO #PICIFIC INSTR x x

P0*6 DgTRIlNE TEMPERATURI ENVIRIN-
MINT OF BOOSTER FUEL PURGE
LINES

)
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BRZPOKT NO. AZIB-27-02-24 CONVAIR-ASTRONAUTICS

11 SEP 59 PAGE 0 140

024 OBJ TEST PLAN

P 174 T1IG LXNEARLK 1

P 1?64T81 PRG LN ENG MAN1

£014 DETERMINE THE DYNAMIC RESPONSC

Of THE BOOSTER SERVO LOOP.

1 1005 0 INVERTER OUTPUT a 2

* 1029 Q INVERTER FREQUENCY 2 2

9 1006 V INVERTER PHASE A 2 2

H 1033 P 81 NYC ACUMUJLATOR 2 a

S 110 VIPCH ACTR F9OAK 1 I (
S120S V 92 PCMACTA FEDW 1 1

S 1122 V SERVO TEST $t6 1I

S 120V 81 YAW hCTR FUSIAC I

S 1129 V 92 YAW AMT FEIDSAK11

&oil DETERMINE THE DYNAMIC RESPONSE I
OF THEL SUSTAINER SERVO LOOP*

a 1005 a INVERTER OUTPUT a a

a 1029 a INVCREA FREQUENCY2

ItM 1106 P INW/VER PES A

S11Z22V SERVO TEST SIG1

*q me 6 mm " e. me~w4-" l A" sow.. mfm * 4m em No .in
ir fmm mem e e. mem.m. m



CONVAIR-ASTRONAUTICS P NO. AZB-27-002-24

SECT'ION a

11 SEP 59 PAGE 015

D24 08J TEST P.AN

S 1216 V S PCH ACTR FEEDBACK 1 1

S 1217 V S YAW ACTR FEEDSACK 1 1

SD30 OBTAIN DATA O. BOOSTER AND
SUSTAINER GIMBAL BLOCK
FRICTION DURING HOT AND COLD
RUNS 

I

H 1206 P 81 PCH ACTR EXTEND,

H 1207 A 81 PCH ACTR RETRACT 1

H 1208 P 81 YAW ACTR EXTEND 1

') ' H 1209 P 81 YAW ACTR RETRACT 1

$ 1252 D 81 YAW 2

S 1253 DS 2 YAW 2

S 1254 D B1 PITCH 2

S 1255 D 82 PITCH 2

3 1107 V 81 PCN ACTR FEEDBAK 2

S 1108 V 82 PC0 ACTR PEEDSAK 2

$ 1122 V SERVO TEST SIG 1

S 1120 V 81 YAW ACTR FEEDSAK 2

A 1129 V 82 YAW ACTR FEIOSAK 2

S 1216 V S PcH ACTR FEEDSACK 2

121? V S IAW ACTR FEEDGACK 2

)
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R1PCMT NO. AZB-27-002-24COVARSTO UTSx= zo zB= o==,CONVAIR-ASTRONAUTICS
SECTION S

11 SF.P 59 Ai06

024 OBJ TEST PLAN

S034 OBTAIN DATA GYRO NOISE CHACTER 1 1
ISTICS DURING ENGINE GIMBALING

$ 1147 V PITCH GYRO AMP OUT 1 1
S 1140 V YAW GYRO AMP OUT

S 1146 V YAW. GYO AMP OUT 1 1
S 1249 VROLL GYRO AMP OUT 1 1

SD35 DETERMINE EFFECT ON THRUST I
CHAMBER GIMBALING RESULTING
FROM INCORPORATION OF STAB-
ILIZATION FILTERS

S 1107 V SI PCH ACTR FEEDSAK 2 2

S 1106 V 82 PC4 ACTR FIEDSAK 2 2

S 1122 V SERVO TEST S14 1 I (

S 1128 V 91 YAW ACTR FEEDBAK 2 2

S 1129 V 82 YAW ACTR FEEDOAK 2 2

S 1216 V S PCX ACTR FEIDAK 2 2

S 12A7 V S YAW ACT FDSAK 2 2

UDIS D9TERMINE THE CAPABILITY OF I
THE ACOUVTICA PU SYSTEM WHILE
CONTROLLING THE MISSILE PU

9. u.I om * a ,S6m ' 'a'a'ae 4,bu M - mMSW m m-Ui
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CONVAIR-ASTRONAUTICSr No AZB-27-002-24

SZCTUI( S

11 SEP 59 PAGE 017

024 OBJ TEST PLAN

VALVE DURING LONG DURATION
MULTI-STAGE CAPTIVE FIRING*

P 1237 D ACOUSTIC FUL VLV XDR 1

P 1529 0 S MAIN L02 VALVE 2

P 1682 P PRESS DIFF ON L02 TK 2

P 1663 P PRESS DIFF ON FIUL TK 2

U 1080 P 1.02 TANK HEAD I

U 1081 P FUEL TANK HEAD 1

U 1091 V ERROR RATIO DEMOD OP 2

U 1113 V ACOUSTICA VLV POS F8 1

U 1135 X ACOUSTICA SNSRS Si3 1

UD20 DETERMINE THE CAPABILITY OF 1 1
THE CONVAIR PU SYSTEM IN CON-
TROLLING THE RATIO OF RESIDUAL
PROPELLANTS DURING 0 SEP IES
CAPTIVE FIRINGS*

N 1011 F WT 4 TMST SYS-THRUST 1 1

P 1526 D S MAIN FUEL VALVE 1

P 1529 0 S MAIN L02 VALVE 2 2

U 1080 P L02 TANK NEAD 1

U 1061 P FUEL TANK HEAD 1 2

U 1091 V KRROR RATIO D1MO0 OP 1 1

UD24 OSTAIN DATA ON THE OUTPUTS OF 1 2

C,"o r m m i mw e I" -"am*~ is in#Sa 0W .. i iwo o S.m~ m ofim .5 is . %40
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EXPRT O.AZB2?00224CONVAIR-ASTRONAUT ICS
5ECTIctm a

11 SEP 59 PAGE 01S

024 OBJ TEST PLAN

THE ACOUSTICA TANK LEVEL SEN
SORS AND OBTAIN COMPUTER DATA
TO DETERMINE SYSTEM CAPABILITY
AND FUNCTIONAL ADEQUACY DURING

A LONG DURATION D SERIES CAP-
TIVE TEST* /OPEN LOP
C01P IGURATI 01/

N 1011 P VT & TMST SYS-THRUST 2 2

N 1971 XAA99"s$%UEL PROBE 2 2

k 19T2 X A.A 100.2% FUEL PROBE 2 2

N 19SX AA L02 SUPFINE 516 2 2

0 1977 XAA L02TOPG COFSIG 2 2

N 1"f XAAL2FAG SIG 2 2

P-12S7 0 ACOUSTC PUL VLV XDCR 2 2Q

P 1482 P PRESS 01FF ON L02 TK 2 2

P 1"3) P PRESS D1FF FUEL 7K 2 2

U 1000P 2 TANK ML40 I I

V O11P FUEL TANK MW I I

U 1174 T ACOUSTICA COW TEMP 2

V 1113 V ACQUSTICA Wf PS 1

U 1124 X AA TIME NakrugC OP I

0 1139 X ACOUSTICA SMU*5SI 212

X 000M X STANDARD $90 MWA

600 won sou__~ wwf m -oewt "a
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SECTION a

11 SEP 59 PAGE 019

D24 08J TEST PLAN

WD01 DEMONSTRATE THE L02 TANKING 2 2
PROCEDURE UTILIZING TANKING
FACILITIES INCORPORATING SUB-
COOLED L02 TOPPING
CAPABILITIES.

N 1011 F WT & THST SYS-THRUST 1 1

P 1482 P PRESS D1FF ON L02 TK I 1

P 1"83 P PRESS D1FF FUEL TK 2 2

P 1021 T L02 AT SRKAWAY VLV 2 2

P 1631 X L02 FED VLV AIRB OPN 2 2

P 1632 X L02 F&D VLV AIRS CLS 2 2

P 1433 X L02 F&O VLV GND OPN 2 2

SP 1634X L02 FWO VLV GND CLS 2 2

U 1091 V ERROR RATIO DEMOD OP 1 1

WD02 DETERMINE THE ACCURACY OF THE 1 1
CONVAIR PROPELLANT LOADING
CONTROL SYSTEM IN LOADING THE
MISSILE TO PROPER D SERIES
LEVELS*

F 1001 P LO2 TANK HELIUM 2 2

F 1001 P L02 TANK HELIUM 2 2

F 1003 P FUEL TANK HELIUM 2 2

N 1011 F WT & THST SYS-THRUST 2 2

P 1662 P PRESS DIFF L02 TK 1 1

P 1683 P PRE3S 0IFF FUEL TK 1 2

U 1091 V dRROR RATIO DEMOD OP 1 1

0
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3ZPCKTI 0- Gnm ONVAIR-ASTRONAUTICS

11 SEP 39PA 
02

024 OSJ TEST PLAN

woos DITER141NE THE ACCURACY OF THE1
ACOUIJCA PROPELLANT LOADING
SY&TEM IN LOADING THE MISSILE
TO P WPER 0 SERIES LEVELS.

F 1001 P L02 TANK HELIVN 2

N l011 F WI & INST SYS-THRUST1

N 1971 X LA 91.61 FUIEL MWOE

N 192 XAA 1002ML~ W8

N 1" X AA L02 WFINESIG11

N I"? x LA Lo0a TOPG COP SIG

P 1662 p PRESS DIFF an 1.02 yK2 j

P 16 6S PPRESS t NL Ka

V 1091 VCRAWATI0IO 140OPa

v 1*8 X L022 SXSRSSTA 6 24

U 11*9X L02 2 WAS TA 7 2"

V 11$0 XL02 2SSRS STAf 7a

V 1191X L02 2WASSTA $2

v 1152 XL02 2 SS STA9 1 W

1160 X M I SAS STAIR 9

v 116 x PL 2SOM STA 1024

1168 X FuL ISSA ?A 112*

6". -0 m 4 a 0AW0" no a OR Gmua m-a M NWt mcwm wow-



CONVAIRASTRONAUTICS P T NO. AZB-27-o-24

sECION 8

11 SEP 59 PAGE 021

D24 OBJ TESTPLAN

U 11t" X FUL 2 SNSPS STA 1141 Z

U I116 X FUL Z SNSRS SA 11" 2

[!IXED REQUIRtJweTS

F LO0 P FUEL TANK 1ELIUM IA IA IA

F 1125 P I CTL PIEU EG OUT IA IA IA

F 1Z, P B TK MES TL HI IA IA 1A

F 128 P ST POEU RE4 OUT IA IA IA

) P 192 D S MAIN FUEL VALVE LA IA IA

P 1010 P 51 LUBE OIL INJ MAN IA IA IA

P 102# P I 102 AEG REFERENCE 1A IA IA

F 1"L P0S CTL HE ITL LA IA IA

P 1941 P S LUSE OIL MANIFOLD LA IA IA

P 1J44 P & L02 REG RIFIRNCIE A IA 1A

P 14,* P S 3 P1 LUG OIL MAN ,A LA IA

P 1017 T 52 TURBINE INLET LA IA IA

P 1JlS T s TWBINI INLET LA IA IA

P1 T I FUL IN VlV AND IALA A

P 1I T4 2 FUEL 1411 VLVAft &A IA IA

P 167% T 9N4 CTL PWEU MAN AN IA IA LA

0

,....a u ... 
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CONVAIR-ZTRONATIC
RZPORT NO. AZB-27 -02-24 INARASTONAUTl
SECTION 8

21 SEP 59 PAGE C22

024 084 TEST PLAN

P 1477 T FIRE DETECTOR EDISON IA IA IA

@2 POST TEST INSPZCTI(*

P 1063 a $IPUMPSPEED 181is1I

p 1064 8e PUP SPEED 18 s s

P 249S S PUMP SPUED Is 8 s

P 1006 P S THRUST C4AM.WR is 18 18

P 1026 P VI THRUST CHAMBER is is is

P 1029 P V2 THRUST NMSER 18 i s is

P 1056 P s LOZ PUM I ET is is i1

P1059 P 52 THAWM CHAMSER 1o is is

P 1060 P 82 THRUST OVNSER is is is

P 1091 P 81 L02 ,ft.J ANCAMO is is is

p iota p 52 Loa InI PANI OL0 i3 is is

p 1,94 p 83 SpAL ~iM MANIFOLD is to is

p use P 5 FUEL 3J 66c o s o is1

p 13o p FL , M AIFOLD is is to

p 1991 p Loa ini NAFD 3- is iO sb
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3 CONVAIR ASTRONAUTICS

SERIES 0 PEN NUMBER 14 MAY 1959 PME 001

N T P
S E Y LP P
Y AN P U I E N
S SO I DESCRIPTION G N N 0

TIMING PIP PEN 1

P 1137 X ETP PREP CONPLITI LT P1-H PEN 4

P 1571 X PRE START REAY P1-J PEN S

P 1141 X TCC START SWITCH PI- PEN 6

P 1606 K (NG TANKS PRES PlO-/E/ PEN 7

P 1609 X ENG FUEL TK PRESO P11-V PEN a

P 1610 X ENG L02 TK PRESO P11-/K/ PEN 9

P 1441 X IGNITION STAGE TIMER Pll-W PEN 10

P 1611 X MAIN IGNITION START P11-/C/ PEN 11

P 1612 X 0G 149 LINK PILOT "11-/E/ PEN 12

P 1075 X VI PV CLOSED MSW P1-N PEN 1)

P 1172 x V1 Py OPEN NSW P1-P PEN 14

P 1074 x V2 PV CLOSED MSW P1-A PEN 1

P 1174 X V2 PY OPEN NSW Pl-S PEN 16

P 1613 X vi P ON SWITCH ON P1I-// PEN 17

P 1614 x V2 P CNN SWITCH on P11-/H/ PEN 1

P it"9 x VmIR ING CUTOFF P11-/W/ PEN 19

TINS" PIP PEN 21

P 1621 X ION &TAGE VLVS P1-IU PEN 22

P 1060 X 01 LO2 VLV CLO ISW P1-V PEN 2)

P 1170 X I1 L02 VLV OPEN NSW P11-X PEN 24

fluK.ets iNm sd H T eq me .ww es. eflow Goo* m s e su m lo toere I& I
W*. boom M ow M ho e vCmeo ___ f mm0~ _wmw__owmim ft
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SECTION 11

CONVAIR ASTRONAUTICS

SERIES 0 PEN NUMBER 14 MAY 1959 PAGE 002

P 1067 X 52 1.02 VLV CLSD MSW P1-W PEN 25

P 1169 X 82 L02 VLV OPEN MSW Pii-Z PEN 26

P 1616 X 5 FLIGHT LOCKIN P14-c PEN 27

P 161? X MAIN STAGE LIMITERt P1-Z PEN 26

P 1070 X S1 FUEL VLV CLSO NSW P1-/El PEN 29

P 1194 X S1 FUEL VLV OPEN MSW P1-/F/ PEN 30

P 1049 X 62 FUEL VLV CLSO NIW P1-/G/ PEN 31

P 1199 X 62 FUEL VLV OPEN MSW P1-/I PEN 32

P 1071 X S "4 VLV CLOSED MSW P1-/A/ PEN 33

P 1147 X 8 GG VLV OPEN NSW Pl-/SI PEN 34

P 161S X BU FUEL MAN P SW 0ON P11-T PEN 350

P 1619 X 52 FUEL MAN P SW 0O4 P11-U PEN 36

P 1992 X SOOSTER I"# CUTOFF P11-IV/ PEN 37

TIMING PIP PEN 41

P 162 x ION STAGE VLVS P1-OU PEN 42

P 1199 X 6 102 HSV CLSID MSW PI-I PEN 49

P 11"0 X L02 H3V OPEN asw P11-/Al PEN 44

P 1622 x 6 FLIGHT LOCIN P010-6 PEN 49

P 1203 X A FUEL PUV CLSD MSW P1-/J/ PEN 4

P 1202 x 6 FUEL P"Y OPEN "SW P1-/V PEN 4?

P 1Is" 1 544 VLV CLSO Nsw P1-/C/ PEN 4S

P 109 K A" VI.V OPEN N&W 01-10i PEN 49

-. bftft MI 6d N4, TMe 'tSWeui we *4 119"Mi 40l ft % is Of sl 16 0 uuWtM WINe 4 P104Wd 10If
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CONVAIR ASTRONAUTICS

SERIES D PEN NUMSER 14 MAY 1959 PAG 003

P 1623 X S FUEL NAN P SW ON P11-S PEN 50

P 1624 X MAIN ENGS COPLETE P1-/M/ PEN 51

P 159 X PqE-LS COP DISARM Pl-/Z/ PEN 52

P 1593 X SUSTAINER ENG CUTOFF P11-/Il PEN 54

P 1627 X MAIN ENG T. COMPLETE Pll-/P/ PEN 56

TIMING PIP PEN 61

P 1072 X BOOSTER CUTOFF RELAY P14-P PEN 62

P 1347 X S CUTOFF RELAY P14-N PEN 63

P 1T7 X VERNIER CUTOFF RELAY P14-A PEN 64

) P 1154 X TCC 8 ENGINE COP SW P1-/N/ PEN 65

P 1594 X TCC SUSTAINER COP SW P1-/P/ PEN 6

P 114 X TCC VERN ENG COP SW P1-/R/ PEN 67

P 1626 X 1GN STAGE LIN COP P11-/S/ PEN 68

P 1155 X OBSERVER CUTOFF P1-,S/ PEN 69

P 15" DC GNo PWR FAIL COF P1-/0/ PEN 70

P 1157 X 82 TON OYRSPEED TRIP Pl-/i/ PEN 71

P 15"e X S TON OVERSPEED TRIP P1-"/ PEN 72

P 1630 X MAIN STAGE LIN COP Pl-R PEN 74

P 1156 X PREP INCOMPLETE COP P11-/*/ PEN 75

P 1192 x l1 ROUGH come COP PEN 76

P It" X m Rouai CON@ COP PEN 1

P 143S X S ROUGH CONS COP PEN 7

)
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SLCTION 11CONVAIR ASTRONAUTICS o

SERIES 0 PEN 11UNSER 14 NAY 1,94 PAG1E 0O4

TIMING PEp PEN $I

P 14452 SPaUEL PRE YLY OpE PEN &2

P14 2 a FUEL Pat VLV CLSO Pin 5)

I 1 I xaFUEL PREVLy OEN PER 6

P 1360X S FUEL PRE VLV CLSD PIN as

P 168 2 s"" L02I PURGE P104-A PEN is

P14672 S"FUL PUftE P104-P PEn 94

P 140" Xv~rnIER ENGINE PURGE P104Tm PEN 95

TRiERS pip pip 102,

Fw (2""w w~ftW tNo m0w w wswoO M* - f9bpU I
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CONVAIR ASTRONAUTICS

APPENDIX B

D SERIES
IBM CODE KEY
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CONVAIR ASTRONAUTICS

APPENDIX

INSTRUMENTATION CONFIGURATION

IBM CODE KEY

Master tabulations of all performance measurements applicable to all test arti-
cles are maintained oy the Test Evaluation Group. Operational tabulations are
compiled from these masters for individual missiles. All instrumentation
logs are maintained on IBM punched cards. This facilitates rapid sorting, re-
arrangement, and tabulation of measurements as required for program pre-
paration and data analysis. Such storage necessitates a systematic classifi-
cation of the measurements and uniformity in method used to describe the
many types of measurements. To achieve this, an extensive coding cf the iden-
tification, description, and measurement parameters is necessary. The fol-
lowing is an explanation and key for this coding. Each section may be identi-
fled in the key by the section heading or the IBM card column number.

'- L MISSILE IDENTIFICATION (CoL 1-3)

This section is used to present the missile series (Col. 1) and missile
number (Col. 2-3).

IL MEASUREMENT IDENTIFICATION (Col. 4-9)

A. Each measurement has a unique six-character Identification. The first
character defines the system within which the measurement exists. The
second character defines the monitoring agency. The third, fourth.
and fifth characters are number assignments which define a particular
measurement within the system defined by the first character. The
sixth character defines the type of measurement.

_P_ T001 p

I Type of Measurement (Col. )
Number Assignment (Col. 6-8)

Monitoring Agency (Col. 5)

()System (Col 4)

I
MeT dosmnatsMft m offeetiwi the ntt fw o t Uied o t the ,t. Wia m eig of te oage Lh a Tits I&
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SECTION 12-2

CONVI ASTRONAUTICS0

SYMBOL SYSTEM (Col. 4) TYPE OF MEASUREMENT (Col. 9)

A Airframe Acceleration
B Range Safety Beacon Rotation Rate
C current
D Rang. safety C0%,*W-And Deflection
E Electrical Power
F Pressurization Force
G Guidance (Radio)
H Hydraulic Position
I Guidance (Inertial) Wnensity
L Launcher Velocity
M Miscellaneous Mass
N Facilities and Site
0 Vibration
P Propulsion Preasure
Q *Frequency
R *RAtU

S Fliht Control System (Servo) SulrA~n
T Telametering Temperature
U Propellant Utilization

V * Voltage

X External Discrete Poeition
Nose Cone Aocustical

2AZUSA Transponder Azimuth

*Note: Unassigned

MONITORING AGENCY (Col. 5)

0 Telemtering
1 Direct Line (Captve Test 6 AFMTC Lmndline)
3 Checkou and Validation ftstramentation
A Visual Pawel Presentations

Mf. MEASUREMENT DESCRPTION (Col. 10-19

Commonly used terminology is abbreviated as Indcated in the List

al Abbreviations at the end of this report.

ThIS g~j g ~ Kim 1"OdgI mo gf~t 1W IS d0eow sof 1W 1mi IW" ftI lbS SIAII IOW mP Lams Till 1S.
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CONVAIR ASTRONAUTICS

IV. MEASUREMENT RANGE (Col. 35-42)

This represents the desired capability of the measuring system. "M" pra-

ceding a number indicates minus quantity.

V. UNITS OF FUNCTION (Col. 43-45)

AMP Amperes LBO Pounds
CPS Cycles per second MA Milliamperes

DB Docibles MC Megacycles

DBM Decibles above 1 Milliwatts ME Milliwatts
DEG Degrees Angular M11 Mlcroinches per inch

DGC Degrees Centigrade MS Milliseconds

DGF Degrees Fahrenheit MV Millivolts

DGR Degrees Rankine PIA Pounds per square inch absolute

D/5 Degrees per second PID Pounds per square inch

z Watts differential

F/8 Feet per second PIG Pounds per square inch gage
r82 Feet per second 2  PPS Pulses per second

FTN Foot ton Ps Pounds per second
O Acceleration of Gravity P3I Pounds per square inch

OPM GIlons per minute RPM Revolutions per minute

OPS Gallons per second R82  Radians per second2

IN Inches SF 2  Slugs feet 2

DW Inches of water SLG Slugs

ILB Inch pounds bPS Samples per second

IPI Inches per inch UV Microvolts
KC Kilocycles UA Microamperes
KID Thousands of pound per VAC Volts, alternating current

square in. differential VDC Volts, droect current

KP8 Kilo-pounds VPK Peak volts, AC
KPM Thousands of RPM's PRV Phase reversing AC voltage

VI. FRE.UENCY RESPONSE REQUIRED (Col, 49-51)

The required response of the measuring system in cycles per second unless

otherwise noted or implied.

0
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CONVAIR ASTRONAUTICS

SWO Less than 1 cycle per second
400 400 cycles per second
11CC 1 Kilocycle (1000 cycles) per second
2MC 2 Megacycles (2, 000, 000 cycles) per second
STP SteP Function
UNK Unknown

V13. TYPLE OF TRANSDUCER (Co1. 52-61)

$bdlcates an "off the shelf" commercial tranaducer. This is followed by a
ooded ientifioation of the vealor and the vendor model number if known.

Vvidor Code

WK Wianco Engineering Co. But Daidwin-Lima, Hamilton
MASSLA Massa, Laboratories, 1nc. T Thermo Electric Co., Inc.
R-D Rocketdyne WAUGH Waugh Engineering Co.

M fd~catos the transducer in the same one as that used for the measurement Q
number imnaed~ately following this symbol.

VMI. TRANBDUCErB SERIAL NUM33ER (Col. 62-44)

IX. TRANSDUCER LOCATION (Col. 67-70)

Ma t uber (Col. 67-70)

Loocati a by station number to the nearest inch.

QudatNme Cl 71)

I Qrat
2 Quadrant IM
3 Quadrant M
4 Quadrant TV
X XXAxis
T TTAxis

NC, Womes M~ ad Th Ie tgap""m" V f M*M 4e iptsbl Isat *e an Mmae a M iswa d Paim is pu4.Wd by If.



C* D rTT L SECTION 12-5

0 CONVAIR ASTRONAUTICS

FOR LANDLINE AND CAPTIVE TEST

X. TYPE OF RECORDER (Col. 30-34)

A AM tape
D Sanborn type recorder
E Eput meter, counter

F FM tape
G Enterline-Angus-Type-AW Graphic Recorder
L Panel Light
M Miscellaneous
0 Oscillograph (CEC)
P Printer
R EA Sequence Recorder
8 Strip chart (Brown, Speedomax)

V Visual panel g

0 FOR TELEY.ETERING ONLY

XI. MEASUREMENT CHANNEL ASSIGN2MENTS (Col. 30-34, on TIM only)

Telemeter trensmitter number (Col. 30)

Subarrier channel numbers (Col. 31-32)

1-13, A, C, Z

Pin number (Col. 33-34)

Pin number if commutated in telemeter package

Pin number I thru 60

TYPE OF MEASUREMENT (Col. 76, on TLM only)

P Primary - An original measurement with one transducer, the output of

whob Is sent to only one telemetering package.

M Multiple - When a measurment is picked up by one transducer but sent
over two or more telemetering packages the orignal measure-
meot is oonsidered primary and the repted ones acOsidered

multiple.

0
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SPECIAL CODINGQ (Col. 76, on TLM only)

C bnstllation Drawing/Wiring Diagram
(Signal availabl, will be shown in tabulation swcion 15)
(Output impedance will be shown in tabulation siction 16)

XI.INSTRUMENTATION TEST PLAN

A. Measurement functions (Col.31-34)

Functions arn assigned two or four digit codes and are classified as (1)
operational requirements, (2) Post Test Failure Detection Requirements
or (3) Test Objectives.

I1. Operational Requi rements

Operational measurements are those required on a continuing bais for
checkout of the missile during the countdown and for safe operation
during start, running, and shutdown of a hot firing. These measure-
ments must be presented on a visual display, all others have no such
requirement. Operational measurements are indicated by the two
dieit code (01).

2. Post Test Faiure Detection Requirements

This measurement function includes those measurements which will
provide "quick look" type of post test data necessary to detect a pos-
sible malfunction. Analysis of this data should Indicate an unsae
firing ccndtion. These measurements are indicated by the two digit
sode (02).

8. Test Objectivs

A. Coding System: The coding system for et objectives has been
devloped to provide a rapid meam of identification and handling
of It ISMg wAuwbr of objectives. Coded objectives are listed by
s"tm awong with the Istmeain required for accomplish-

ft&MW po wv~monMe. o o fN o M M 4W0 fO 0A w ihI
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System (Alphabetical)

Missile Series (Alphabetical)

1,,Objective (Numerical 1-99)

b. Letters used to identify the system are identical to those teed
to identify the system described in Section 11 of the cods key with
the following addition:

o - overall general objectives
i.e. Reliability, Compatibility

w - propellant loading

c. Objectives Headers

(1) The instrumentation est plan presents a tabulation of meas-
urement. by test objectives. These test objectives have

necessarily been abb.eviated to fit the IBM format which
limits the entire hesder to 20 digits.

(2) Each objective header will contain one of the following five
key terms. These terms defined below will establish a
standard datum for uniform interpretation of test objectives.

DEMONSTRATE (DEM) denotes the occurrence of an action or
an event during a test. The accomplishment of this type objective
requires a qualitative answer. The answer will be derived through
the relation of this action or event to some other known informa-
tion or occurrence. This category of objective implies a mini-
mum of airborne instrumentation, and/or that the information be
obtained external to the missile.

DZTZRMINE (DET) denotes the measuring of performance of
any unit or system. This category implies the quantitative
investigation of overall operation which includes, generally, In-
strumentation for measuring basic inputs and outputs of the unit
or system. The information obtained should indicate to what0

IMi d"uWWE "WAW WVM 9he06til ft " fo8 1M OtN StU"OS V41411 R Me Is" A Es (W L," IL U
go, k*igt M & ., the ttqa"WAMeu f ta rewo4me4 S itootuels *my meuw kS a o tn t d pW.ii P0tu 1 br,
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CONVAiR ASTRONAUTICSo

extent the system is operating "s designed. The instrumentatlon
should allow performance deficiencies to be isolated to either the
system or to the system inputs.

EVALUATE (EVAL) denotes the measuring of over-all performance
of any unit or system as well as the performance andor inter-
action, of its sections or subsystems that are under investigation.

The accomplishment of objectives of this type requires quantita-
tive data on the performance of both unit or system and its pec-
tions, or subeyatems. Intstrumentation for this category generally
Includes measuring basic Inputs and outputs of the unit or system
as Well as basic Inputs and outputs of its sections or subsystems.
The overall performance levels of the sections or subsystems will
then be a~nalyzed for their contribution toward performance of the
unit or system. This category will provide the most detailed in-
Zorma&lon of any of these categories.

OBTAIN DATA (OBIN) denotes gathering engineering information0
which is tbemeasured to augment the general ka~owsledge re-
quired in the development of the overall weapon system. This
category may also be used for supplemental investigations such as
enviroaental studies, ascertaining k factors, ground equipment
studies, etc. te degree of instrumentation is not implied by, this
definition; individual objectives will Indicate extent of Instrumen-
tatlos required.

ESALSH(SE denotes gathering engineering information
lo 1h dvement of ground procedures and operating techniques
Objectives in this category are not necessarily dependent on
analytic studies.

3. Test Block Numbers (Captive only)

T" 40l%9=e Of information ane give under each run. These columns indi-
SaOs which parameters are to be recorded on each test run. The first
sedn gives the measurement priority. te econd is used only for
priority 1 Measurements MWd gives the measurement category.

DAI'S
o0



-10 IQSECTION 12-9
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C. Priority Symbols (Captive only)

1 . These measurements are necessary to ensure safe operation or
satisfactory fulfillmnnt of the test obje_,tives. This includes functional
readiness indications, th, so-called "red line" indications. The teat
would be authorized to eit-.er "hold" or "abort" an applicable for any
one of these measureriitnts.

2. These are measurements secondary to any particular teat objective.
They will contribute additional information toward fulfillment of the
test objective but the test would be authorized to "hold" only if the
number and nature of the incomplete inrtrumentation in this categoryI
appeared detrimental to accomplishment of the test objective.

3. These are measurements of general information nature. They may
supplement the priority 1 and 2 measurements, or they way be of en-
vironmental nature in and around the test stand. They will be taken
only when manpower and schedules permit. No hold action will be

Li authorized for any of these measurements.

Absence of a priority entry in the first column on any run indicates that
the measurement will not be made on that run.

D., Measurement Categories (Captive only)

1A Operations Measurements - Those functions that have to be monitored
before and/or during a teat. Category "All measurements will be
indentified its such Irrespective of whether th. function has most
significance before or during a test.

1B Post-Test inspection Measurements - Those functions that are to be
reviewed after a test to determine that systems operated properly
ad that the test was conducted safely.

SYSTEM EVALUATION MEASUREMENTS

A number of measurements are required for basic systems evaluation.
Some of these are already included in categories 1A and lB as defined

D above. The rest consist of all other priority 1 measurements.

This docul is" cofitlifil tmMatith Altg th o~e duf 110M o it t~ Unte states W1041%f to* me"a of IN Em"Wq Left Tills It
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E. Problem Area (Col. 75-79)

This system of coding to used to group rlated messurements for easier
"Aalyfis . Descriptive beading of this coding appear In all tabuations that

4" presented in Wei order.
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A

AC Alternating Current BSTR Booster
ACC Acceleration ETO Beacon trigger

*ACCEL Accelerometer Generator
ACTAR Actuator BTL Bottle
ACUM Accumulator BY? Bypass
ACT Accessory
ADAPT Adapter C
AGC Automatic Gain Control
ALT Alternat C Cycle
AMB Ambient CALl Calibrate
A"P Amplifier CAN (:anister
ANO Angle CATH Catbode
ANTr Antenna, CATHFOL Cathode ]Foll--&vr
APB Accessory Power Supply CCT circuit
ASSY Assembly CKNL ChannI
AT? Attitude CHU Chamber
AUD Audio CLS CID*"d
AUX Auxiliary CLOG Closing
AVG Average CODE Closed
AX Axis CM?? Composito
AZM Azimuth cop cut Off

COMB Combeastio
COUPK Compartment

001V Cornerte

81 Upper Booster C? Contractors Panel
BZLower Booster CTL Control

RAT Bttery CTZ Center
BOXM Beosom CYL Cylinder
B9W Roomter Gas Generator

WK Break ID

NIWS Bellows MMU DO.WIer
s0 Ronl Off DC Direet cwvwnt
330 Beartng D=D DcOnder

3ZUBraetDzrL Defleetiom
B" oomter & suotainer DgVa Deflector

."M
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CONVAIR ASTRONAUTICS

UNCIA.331Frg
DEL Delivery FIN Fine
DEMOD Demodulator FL Flame
DESTR Destructor FLDN Fielden
DETI Detector 713 Flashing Light
DI Discrete Integrator system
DMAU Diametric FOL Follower
my? Difference YR Flaw Rate
DoS Discharge FEZQ Frequency
DISC Discrete FRO Fairing
DIBCH Discharge FT Flow Totalizer
DISCOiI Disconnect FUL Fuel
DIBPL DtSplaoement Irv Fuel 1'ealve
DS Down TWD Forwwrd
DO Drop Out
DP Pressure Drop0
DVEV Driver

MEH Down 9tream. H~am WIN Generator
Exchanger GFI Ground Fuel Start

DOTI Down 11tream Tank
DT i'.mperature Drop OFUT Ground Fuel Ullage

00 Gas Generator
a.V Gr Oound Liquid Ozy-

gs Ullag. Tank
ZMR MMVWW~Y GUBA.L Gimbal

Ella Engine OND Ground
EIIGAGMT Enpggenwa ON2 Gasou N itrogen
STO Etlyl... Ozide 00(7 Ground Liquid Oxy-
ZTP taxie Test Pael. gea Ullags Tank
E4VOO Zlctromhc Vlbratiom Cutof 001 Gaseous 0 zle
M~T E~ilAm G"? Gallons Per Minute

02ND arouled

FAiLFilr

?eedba*

F&D Fil1& Drals HE Hlu

~ us Mi ow g PAA IM a*"mg 4k md ftWin SMtha WAN *Amq PAef sf ft p Lot rIt I&
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CONVAIR ASTRONAUTICS

I Mich LNG Lon
HLDR Holder 12(2 Liquid! Nitrogen
HORZ Horizontal LO Low
HPD Hydraulic Pump Dischr-ge LOIN Lockin
HPP My Pneu Panel LOKUP Lockup
NSF Helium Storage Panel LONG Lonituadinal
HBV Head Suppression Valve L02  Liquid, Oxygen
XT Most L LA&
HTE Heater LUB Lube
HEm Hydraulic LYL vl

IF Intermw~iat. Frequency K minus;
LON Igntor or Igition MAOMaeto
IN inlet MAN Manifold
INFo Information MANX Manometer
WN Injector or Injection xC magawfel.

IXFT Instrumientation MK Xark
INTERA Interrogation MXlL MfAnual
INTO Integmung MOT motor
UXTGD Integrad"4 MPP xieg1. Powe Con-
IJWTL Internal 0rol Pawel
W"V Inverter MBO messag

MBL Missile
MI m mJcronwitok
KTL Metal

JUJNCT Junetion

NAA Nor* AwW

X/C Xmow

L/LM L&Adi~m FM

LX n. OF prtomL~m
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CONVAIR ASTRONAUTICS (UJN-" LASSFIE1
OPO Opening PUSV Propellant Utilization
OPH Open Servo Valve
OPT output P JV Propellant Utilization
OBC Orifice Valve
080 Oscillator PY Propellant Valves
OTRI) Outboard P" Plower
OTP Output PWRSUV Power.6upply
OUT Ote
OVEW Overboard Q

Z Q Quadrant

P Pressure
Ps Puls Beacon
PB-E? Pulse Beacon-Impact R Rate Beacou

Predictor BAD Radial
PVU pit AD Bate Beacon
PCP PrewMrizaton control as-IP Rate Beacon-Impact

PAnel01 Predictor
PMPhase Acc Bough Combustion

IPLY puats cut-off
pump PiE Rceiver

RD Aoaketdyne
?ee*pea er Potmar joy eASSY
VW~ AI. w fecnd XZ1C Recruate

PR Pase Re.mig 3IDmVT Reudn

ms ftfra as

PRZLVEE Reglator
PRn Puel"I lt REflwL
PVW ow" Romz s"a Reservoi

- RMETI

Pm" P*W *a ALF 2011W~

1k fht ~ *MWasA 40" hAMU " OWN 0u fm 001mWi SWAB miW AMh iuAmq gif tIwo mmmlf is
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ENG Range SURF Surface
ROL Roll Bus Sustainer
RSB Range Safety Beacon SV Servo valve
RSC R#.. ge Safety Command SW Switch

SYS System

A16. o A m f erT C
B Suatainer

Sev mliirTC Tachometer
&AD Saddle TANG Tangential

MAT Satisfactory TAR Target
SC Subcarrier TZN Turbine
SDC Secondary Distribution TIC Thermocouple

center TCC Test Conductor's
SECT Section Console
BEL Selector TZMP Temperature
BiJ E? Separation TH Thrust
SEQ Sequence THST Thrust3SIc surface TZ Tank
SITT Safety TM Telemeter
1110 Sustainer Gas Generator ZTdR Timer
BHLI) Sield TOT Total
810 Sicual TWOG Trigger
SNEMS Sensors TBBTransfer System

ft Snsor TU Transfer Unit
SOL Solenoid

-DC btlta Tank uren
T stationtW ~ Ve e

SUS straiier VXM Ubil ical

ar,04011 -E 'neuatedPo WEustI NCLAtR
manEsbage

STNT M2
STXVC bvowvI I l

Wr juo

BMT upprsato TDCvolt Dirct Crren
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VEL Velocity
VERN Vernier
VERT Verlioa1
vJ3N vbatin
ThY Valve

w

WT WW

z Tim

JZKMM ~Tranouiw Am

z= i uom q. 0l
~uc4Xm= -"pt

__t dMI~r

ZV= AOOUt
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