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15 MAY 1961

FOREWORDI
This report desrribes the instrumentation provided for the Series

E Atlas Flight 1 est Program. Instrumentation contained in this

report compiise General Dynamics/Astronautics and associat'2

contractor data requirements as evaluated 15 May 1961. D

Information contained in this report will Le used by Instrumentation,

Design, Operations, and Data Red:action Groups to determine in-

strumentation, data handling, and data reduction requirements.

Measurement modification will either originate in the Instrumenta-

tion Planning Group or will be submitted as a recommendation to

I th;s group.

I
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SUMMARY

This report describes the instrumentaion presently plarned to support the Atlas Series E

R&D Flight Test Program. This instrumentation has resulted from a detailed analysis of

missile systems design, program test objectives, and test operations considerations.

Section 3 of this report describes the measurements to be made for evaluation/malfunction

analyses of the Atlas vehicles. Included are reasons for making the measurerments, de-

scriptions of unusual instrumentation techniques utilized and a surmnary of what will be

learned from the data obtained.

The methods to be utilized in acquiring test data are detailed in Section 4. The telemetry,

landline, and tracking systems planned for the Series E program a-,e described with refer- B

ence to hardware utilized, principle of operation, capacity and .accuracy. Included also is

a summary of the methods of acquiring supporting data.

Section 5 of this report presents a summary of the data handling, processing, and reporting

) plan for the program. Operating instrumentation required to conduct missile checkout,

pre-count, and countdown operations is discussed in Section 6.

In order to clarify the measurements, instrumentation functional schematics haN c been in-

cluded in Section 7 of this report. (See List o[ Illustration,. )

A complete summary of the Series E Flight Test Program internal instrumentation and

Ground Support Er:'1ipment (GSE) instrumaentation is showr' in Section 8. The test objectives

for these flight missiles along with their associated instrumentation may be found in Section 9.

Specific inLtrumentation configuration and associated parameters for the individual Series E

R&D missiles will be described in supplements which are to be filed in the back of this sum-

mary report. (Note 3-E is already included.) Tabulations of the tracking and support da

requirements are ehown in Section 10. Official Convair requicements have been submitted to

AMR through BMAD in report AE60-0345.

In order t- clarify the fornmat and abbreviations utilized i, tie IBM tabulatioits, an instru-

mentation tabulation code key is included as S'ection i1.

Dc O'r>MENT CINTAýNS 00C.OQW.A7ON )F AkfiC %~NI;T NAT;OJK DUO9SE kN 1vjk iy3'4 ~ - U'*O-ý:i k' -t[ P4 L'Ji A4
s~~ OS 793 AMD 70, 4 Tiff 3FOA HE RiEA01 ,!SCP7ET A5ý 3Ký
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SUMMARY OF TELEMETERED MEASUREMENTS

TYPICAL SERIES E MISSILE (3-E)

TYPE OF MEASUREMENT

z
0

0
MISSILE i z4

SYSTEM z w
0 z E*4

(NSTRUMENTED0 z~

AIRFRAME 2 7 9

RANGE SAFETY 2 1 3

ELECTRICAL 1 3 4t3

PNEUMATICS 8 4 12

MOD MI BEACONS 1 1 2 4

HYDRAULICS 2 2

GUIDANCE 6 4 5 3 6 1 5 11 2 8 51

(INERTIAL)

MISCELLANEOUS 1 7 8

PROPULSION 2 3 2 18 5 3 33

FLIGHT CONTROL 13 3 1 17

TELEMETERING 2 2

PROPELLANT 2 1 3

UTILIZATION

PAYLOAD 1 1

AZUSA TRANS- 2 2

PONDER

TOTAL 8 3 1 20 3 5 2 3 6 31 1 3 23 19 2 21 151

lHiS DOCUMENT CuN*TAINS INFORMATION A!FECTING THE NATIONAL DEFENSE OF THE UNITED STATES WITHIN THE MEANING OF THE ESPIONAGE LAWS. TiTLE 11.

U S C. SECIIONS 79) AND 794 THE TRANSMISSION OR THE REVELATION Or ITS CONTENTS IN ANY MANNER TO AN UNA4UTNIZID PERSON IS MOHIliTED M• LAW.
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J-%

SUMMARY OF LANDLINE MEASUREMENTS
TYPICAL SERIES E MISSILE (3-E)

TYPE OF MEASUREMENT

00
zz

MISSILE 0
SYSTEM

,• PNEUMATICS ... 4 4

GUIDANCE 6 3 3 5 3 1 1 6 28
(INERTIAL) ..

LAUNCHER 2 2 4 8

MISCELLANEOUS 1 1

FACILITIES & SITE 3 2 5 10

PROPULSION 1 8 7 10 26

FLIGHT CONTROL 17 1 18
SYSTEM

PROPELLANT 1 8 9
UTILIZATION

TOTAL 6 3 6 5 3 15 2 1j19 1 31 104

0

itii xCUMkffl CONTAINS INOOR•dAIONl AfFEICrING THIE NArIM s W A•.• TP, UN.T 1• 141(3 WMINIX INS t UM 4W I•ll S E(V tAW4 . vm1s iM L
u S C UCTtONS 793 AD0 7,94 THE4 TRANSMISSION Of THE R(VEILA10MI OFr I1 CONTWTS "IN Al" MAIM TO AN UNAUTN|W1IEO MR" il psOscwsg• ITr ILAW.I
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SUMMARY OF RECENT SIGNIFICANT INSTRUMENTATION CHANGES

The following text and schematics have been added as a supplement to the original report.

Thu revised tab runs should be inserted in their proper place in the body of the report.
These tab runs incorporate the instrumentation that has been added or revised as a result of
the added tasks and modifications to the systems presently installed in the latter Series E
missiles.

1. AERODYNAMIC HEATING

A. Instrumentation has been located on the antenna support struts to obtain data for
the study of Aerodynamic heating effects on the struts and the laminated insulation
protecting them. New design has elimihated the Azusa antenna strut. Due to
similarity of design, measurements A978T and A979T are located on General
Electric Antenna struts. The Azusa measurements A680T and A681T have been

,:3 deleted.

B. To insure that the temperature In the main and the clamshell fairings are not too
severe, the components have been wrapped with insulation. Additional data to de-
termine if continued wrapping Is necessary will be provided by measurements A2T,
A19T, A20T and A21T.

C. Calculations indicate that temperatures caused on the missile structure by the
piggyback pod may cause the structure to be marginal. Temperature mesure-
ments (A41T, A42T, A43T, A44T, A45T) are needed at the predicted hot spots
to evaluate the problem and determine the effectiveness of the thermal coating
(Dynatherm). In conjunction with this study, aerodynamics temperature measure-
ments (A52T, A53T, A54T, A55T) are placed near the AFSWC pod, and (A46T,
(A47T, A48T, A49T) near the ADF fairing.

D. To obtain data on the performance of the missileborne portion of the ground pod
cooling system the following landline instrumentation has been added: 11 tem-
perature measurements on the ROTARY INVERTER In the B2 POD, QUADRANT
2; 16 temperature measurements on the GE PULSE BEACON In the B1 POD9
QUADRANT 4; 8 temperature measurements on the NO. 2 TELEMETRY PACK-
AQE, BE POD QUADRANT 4; 10 pressure measurements on PITOT TUBES In the
ducts from the mobile air cowditioning unit to the missile, 5 temperature mesa-
urements on PORTABLE THERMOMETERS, and 2 pressure measurements on
PORTABLE MANOMETERS.

1HIJ MA~t4L.tI COhTA!JXS ONA410 OM AVFICI.VIa mt lw 2AIM (11M Of TM UiTlO SYTalK .itsti TK IA0 OFam In ISt CO LAW% T M.
11, U I C. 1CTOtr 3 &TO~i 794. THE TIAX&MIS1104 0lt RE A10 Of WH9CN W. ANY MANNER TO A1 R ~nIinA0 Ds 1(310 tS PgQguhl( BYLAW.
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E. In order to measure the ambient temperature of the ARMA pod, landline meas-
urement N1932T has been added on all missiles flown from complexes 11 and 13.

11. AFSWC POD LANYARD

The camera, N1517N, AFSWC 11OD LANYARD will be set up to view the lanyard which
pulls out of the AFSWC pod at liftoff. This coverage is desired to check any tendency
of the pod timer lanyard to snag or hang up on any missile pertuberance.

MII. ENGINE ENVIRONMENT

Data from three (3) temperature measurements (A933T, A934T, A9351) taken on the
AEDC AFT SHIELD CALORIMETER will reveal total heating rfites, relative heating
intensity of a hot spot between engines, the relative heating intensities of the outer and
inner heat shield peripheries, and model scaling laws applicable to recirculation
predictions.

IV. STRIPPED MISSILE STUDY

Three R&D Series E&F missiles have been stripped to approximate operational missile
weight. Primary mission of these three vehicles is to demonstrate maximum range
flight with a Mark 4, Mod 1 re-entry vehicle.

In order to meet this stripped weight configuration telemetry packages No. 2 and No. 3
have been deleted. In order to provide sufficient channel space on the remaining telem-
etry package the guidance instrumentation was reduced to correspond to that flown on
operational vehicles. The Arma R&D Analog Signal Converter (ASC) will be used and
all unused data signal leads will be tied back at the telemeter input.

V. PROPULSION

A. Due to the free launch configuration, the E series missile lifts off the pad when
the engine thrust reaches approximately 60% of nominal and the engine start
s.'quence is still Incomplete. In order to obtain continuous, high frequency re-
sponse data during the entire engine start sequence for failure and performance
analysis purpose, a trailing wire instrumentation umbilical will be provided. )
The trailing umbilical will be attached to the missile for at least ten feet of

T"11 MA1iRIRM CONIAM 9NVOJMATt0N AFFICTIIU THE NITIC KIMA, Ofi T W UNITILO 1TATII1 WITHIN ThI MMIANm OF1 IN SPIOIAMN LAWS, uirft
II. U.S.C. MUCTO11S 793 A£40 794. I ThAMMS$104 011 RIOATION 01 WHICH IN ANY MAMM TO ANl UNIAUTHOMIKO PERSON I PIIOIITOD 6Y LAW



C N T 4 REPORT NO. AZC-27-059

GENE-L DYNAMICS/ASTRONAUTICS PAGE NO. 1-7
15 MAY 1961

vertical travel and supply data for a minimum of three seconds after engine
start. The data will be recorded on a FM magnetic tape to allow the highest
frequency response and most comprehensive data reduction methods to be
utilized. The selected measurements that will be transmitted via the trailing
umbilical are:

Accelerometers on booster (P12080, P12090) and sustainer (P12060)
engine LOX domes detect excessive engine vibration caused by combus-
tion instability, propellant surges, and other transient phenomena. Pres-
sure instrumentation in the booster engine LOX (P1061P, P1003P) and
fuel (P1002P, P1004P) turbopump inlets determine satisfaction of engine
interface requirements, propellant ducting integrity and turbopump per-
formance. Booster high pressure propellant ducting integrity, main pro-
pellant valve -peration, turbopump action, and engine transient behavior
are detected by pressure measurements in the booster LOX (P1091P,
P1092P) and fuel (P1093P, P1094P) injection manifold.

A. The booster engine LOX pump inlet temperature (P1054T) will be monitored by

regular landline system Instrumentation during launch countdown. This in-
formation will assure that turbopump starting NPSH requirements are satisfied
and determine the adequacy of the LOX topping and slug systems.

B. Four (4) sequence measurements (P1225X, ENGINE CONTROL READY, P1229X,
LOX HIGH TOPPING, P1230X, LOX LOW TOPPING, and P1231X, LOX 100%
SLUG COM) used for flight test and systems validation will provide time-
sequence of operation during ground checkout.

VI, PROPELLANT UTILIZATION

A. The Acoustica propellant utilization system using a CA 108 (5 card) computer
assembly will be operated closed loop (sustainer main fuel valve controlled by
the computer assembly). Six basic measurements are used to indicate system
operation. These measurements and the functions of each are described below:

U132X, Acoustica sensor station counter output determines the adequacy
of operation of the blockhouse generated reset signal and also determines
to which sensor pair (corresponding stations in each propellant tank) the
computer is connected.

THIS MATERIAL CONTAINS I'i UMATION AFFECTING THE NATIONAL DEFENSE OF THE UNITED STATES WITHIN THE MEARING Of THE SPIIOWUAC LAWS, TITLE
I., U S C. SECTiONS 793 AND 754, THE TRANSMISSION OR REVELATION Of WHICH IN ANY MANNER TO AN UNAUTHORIZED PERSON IS PROHIBITED 8Y LAW,
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U112V, Error counter output. This measurement is required to determine
whether the PU computer responded properly to the error time measured
by the computer monostables and that the error sense relay in the com-
puter functioned according to error sense (LO2 or fuel rich). This meas-
urement also provides a check on operation of the digital to analog
converter.

U113V, servo feedback voltage, is used to determine whether the PU sys-
tem moved the PU valve to the correct valve angle.

U135X, Acoustica sensor signal, represents the output of two monostable
multivibrators which are triggered by the uncovering of the acoustical
sensors. The signal can exist at any one of four- states dependent upon
activation of either or both monostable multivibrators or deactivation of
either. This measurement will furnish information on discrete tank levels
versus time, opening and closing time of oscillator to counter gate, and
desired magnitude and sense of the error command signal.

U133X, Acoustica Schmitt trigger output. This measurement furnishes
time correlation between the oscillator and monostable multivibrator out-

puts and monitors the system ability to prevent transients of less than 100
milliseconds from triggering the computer.

U134X, Acoustica time-shared oscillator output. This measurement, in
conjunction with U135X, determines if any spurious sensor uncoverings
occurred.

B. Information will be provided by measurement U107C PU SV AMP OUT, which
will separate the electronic and hydraulic system with respect to failure analysis
of the propellant utilization system.

In order tc enable the launch crew to be assured of the PU valve operation prior
to propulsion start, a redline measurement (U1107C) has been added for those
missiles which utilize the Astronautics PU system. This measurement in-
dicates whether or not current is flowing in the PU servo-control loop and allows
sufficient time to abort if PU current is not present.

!IS4 MATERIAL C014TAI&$ IWNO&MATIONd ArFFCTItG IN NATIONAL OLFENZ CF THE UNITED STATES WITHIN THE MEANING Of THE ESPiONAGE LAWS. TtITE
11, U.S.C, SECIION3 793 AND 794. THt TRANSMISShIN On REVELATION OF WH4CH IN ANY MANNER TO AN UNAUTHORIZED PERSON IS PROHIBITED Iy IAW.
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V11. HYDRAULIC SYSTEM

A. Instrumentation added will provide data for evaluation of the performance of the

airborne hydraulic system. Measurements H130P, S HYD PUMP DISCH, and

H185P, S HYD PUMP INLET will determine the proper operation of the sus-

tainer hydraulic pump. H1.91P, HI PR TO MANIFOLD, and H212P, VERNIER

RETURN in conjunction with H185P will give a profile of the high pressure por-

tion of the system. The low pressure is monitored by H140P, SUS/VERN HYD

PR. Pressure surges in the sustainer system during ground to airborne switch-

over are detected by H1360P, HYD SUSTAINER RETURN.

Proper operation of the low pressure portion of the booster hydraulic system is

determined by H224P, B HYD SYS LO PRESS, high pressure operation by H33P,

BI HYD ACCUMULATOR.

B. To determine that the hydraulic fluid is evacuated in the commit sequence,

measurements H1187X, BSTR OIL EVACUATION and H1188X, SUST OIL EVAC-

UATION are taken.

C. Due to a flight failure, further instrumentation is required for the hydraulic and

propellant utilization systems. Therefore (H414P) PU VLV CLS SERVO has been

added.

D. In order to determine whether or not the hydraulic fluid remains within specified

temperature limits, measurements of the booster (HiT) and sustainer (H131T)

pump discharge will be taken.

VME. INTERMEDIATE BULKHEAD INSULATION REMOVAL STUDY

The removal of the insulation from the intermediate bulkheads on certain flights will

result in additional heat being transferred into the LOX tank. In order to obtain in-

formation on the amount of heat transferred intc the liquid oxygen, temperature

stratification within the tank, and the quantity of gaseous oxygen present in the tank,

a series of temperature measurements (F97T, F371T, F773T through F779T) (F374T

through F377T, F780T through F783T, F786T) will be installed in and on the LOX

tank, A temperature measurement at the LOX tank helium inlet (F771T) will establish

helium inlet conditions and in conjunction with an orifice type flowmeter consisting of

differential pressure (FI147P) and ambient temperature (F146T) and pressure (F6P)

instrumentation in the LOX tank helium pressurization line, will determine the amount

of helium used to pressurize the LOX tank.

1IS , MAIERAL CONTAINS I7O:ORMATION AFF(CTI• NF• NATIONAL OEFENSE O THE U11110 STATE WITHIN THE MEANINO Of THE ESPIONAGE LAWS, TITLE
12. U.S C SECTIONS 793 AND 794, TIIE TRANSMISSION OR RE.VLATION Of WHICH I1 ANY MANNER TO AN UKAUrTHoRIZED PE.4OS IS PROHIBITEO BY LAW.



R4EPORT NO, AZC-27-059 (@ R ~ iN

PAGE NO. I1-1 GENERAL DYNAMIC VASTRONVAUTICS

is MAYL i~a1

Du~e to ý;he heat lost from the fuel tankr into the LOX tank, a reater quantity o, heliar
is required to pre!ý3urjze the fuel tank. The amount of helium going to the fuel tank w~ill
be measured by an orifice type 'lowm-eter which utilizes different-Lai pressun- (F34P)
and a~sablent ternperature (F17T) and pressure (F2121-) measurements in the fuel tankr
helium pressurization line.

The ohjý-ct of this insulation removal study is t'-o e,'aablish the qua-ntity of gaseous

oxygen Eaid .helium used to pressurize the main propeilar'. tank's. This iniormation.

will determine the desirability of permanently removing the insuiction 'bulkhead on all
future Aflas fli~,at articles to optimize flight. trajecturies.

To simplify design tasks, Teleacse p-ocedures and avoid confusion -.ith similar m--eas-
urement numbers a.,sigm,,,d for the LOX ullage study, F92T., F953T, F94T, F*9--T, and
FV- have bet--n deleted,

X.PNEUJMATIIC !1,E-U
T TOSUD

Fourteen tl4! neasurements are added as par, :17 the E scries pneurnatic :s t~ly. The-
,.-rpose of these measurements is to OiL6ifl .ccu'ratt; iiflight atat ofvb'' a input

at he e'-~itr muntng aseand on thereuao.Ti lvph': sd.-0spl-
men laoraorytesingtoestablish vibrational specification

The tranic cers ar-, Culton KA-1U? G svstc.-ns, conipop-ýi of an A-395 TMU-1 ac--
celcromco*r arrti a FT-521,U amplisir. 1'.eee are a piezoelectric twja %-ý.h a nomninal
sensiLvity of 833 iriI/G. '.arnplifi- 2gain is v~i~iable from 5 to 50. Th~e complete
system sersitivity is flXA to, 3% -,er the temperat~ire rarcge Of -30 to +1i56 DGF, anid
has a cross-w-is 3ensitivit-yof less :-ha5.- T~he rý ge.3 are pluE to mrinus 30 G~s
%-'I frequenc :esocn!ýe to 1200 CPS. Jhe tele-metering is being accomplished by the

"burst" technique ovzr tulmnnel C. The ?"ourst technique'l is impler-ented by ennnent-

ing a series of cor..m!tiator uerý; togý thc-. Channe! C is coiximutated at 1, 6 rps and
the output tr,.--i eacl- acceiercrineer 4s mwiitoied .or auprex7iir-.ttly 1 second every
8 st conds,

X. FLIGHT CONUhO

A. Autopilot

S These measuremferts ara Le3ing rfxade, to cheku Cm Iai)-etcstsatn-

Lodto.ci ~ u,ýpltPor-ie ro oin~.Iýdet~tLwthi
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occurred on similar packages during D ?AM(" flight testing. Recorded data of

the checkout will provide information on timing and individual p•eculiarities of
the package.

MEAS NO. DESCRIPTION

ADD

S1370X STAGING DISCRETE

S1371X BOOSTER JETTISON COMMAND

S1372X PRESSURIZE VERNIER HYDRAULIC SYSTEM COMMAND

S1373X BOOSTER ENGINES CUTOFF COMMAND

S1374X SUSTAINER ENGINE CUTf OFF COMMAND

S1375X VERNIER SOLO HX YDRAULIC PRESSURIZATiON SYSTEM

BACK-UP
S!376X VERNIIER ENGINES CUTOFF COMMAND
S1377X EJECT RE ENTRY VEHICLE COMMAND

S1378X RE-ENTRY VEHICLE JETTISON COMM.AND

S1379X FIRE RETROROCKETS COMMAND

B. Instrumentation of the high power switches is required to isolate mad correctly

diagnose possible failures of the programmer, electrical harnczs End pyro- (P)
technic squibs, To obtain this data thV following sequence measurc-nents have

been -Jded:

ADD

S373X BOOS T ER CUTOFF

S374_X SUSTALER CUTOFF

S376X "'ERNIER CTTTOFF

S379X FIRE RETROROCKETS
3S39'X THOR RETROROCKET COMLAND

C. An accelerometer-switch being flown open loop initiates a backup booster

staging command. To further test and achieve confidence in this unit two

iýclemetry measurements ($359X) BOOSTER STAGING P/U and (S385V)

A ACEL 400 CYCLb CONT have been added.

D. S151X TANK F1RAG DESTrUCT. This measurement has been added to establish

via teleretry that the destruct signal has a-1ually been sent by the programmer.

THIS MATEWfAL CONAINS k..GDPMATION AFrN.CT 1NG TlE NATVuNA[ DEFENSE OF 'HE UNITED STATES WITHIN THE r9EANIN,; Of 'HE .SPiF-.AGCE LAWS, TITLE I
18. USC. SECTIONS 701 AND 7?) THE TkANSMISSION OR REVELMIION UF WHICH IN ANY MANNER TO AN UNAUTHORWED PER SON IS PROH,81TEO qY I W
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E, The roll ,ýrogram is accomplished by ARIMA signa1, which functlcun is rnonitore&

L., measuremerit I529V. Therefore measurement S1049V, PROGRAMMER ROLL
S16NAL has bftn deleted.

F. M79A, MISSILE AX:Ai, ACCELERATION. A fine. range measurement (plus to
minus 0.5G's) Is being made to provide information on small changes in accelera-
tion caused by sustainer thrust decay, vernier 'mngine performance, cutoff char-
acteristics, R/V u'.datch and retrorocket firing. The transducer is a Dormer

1'1607C4, ASC HETRODYNE FREQ anid 158,YAW STEERING SIG are effective at
AMHonl fir mssleslaudhe frm ompex 1. 160V,400 CPS RFRN1 n

117f0,COMPUTER RESET are effec'"'ve on the Series E missiles launched from s
othe coplees.COMUTE REST, oniorsthevolagewhich permits the computer

to ccptaccelerom~eter signalo avdsattesquneo computer operation; it i
onvriet tmereference to be used with mea~mr-z1tent 11-510W, ELAPSED TIME.

A . s. aght data on Missiles 9E and 13E indicate that vibration le-vels on the bc,"m

antrr,4 ndthe rate beacon-impact predictor were considerably higher than ý
expctd.Mea.-w-ements on~~c d-iffereri; sections o.f the Generall Eectric

equipment to permit rn,-re extensive anallysis of the problem a,ý ý (61960)
PB-IP RADIAL, (G5950) PB 7JVAVEG%1DTE RAD, ,end (G5870) POD WAAVEG(UEDE.

B3. Du,ý t.) the cornpi-xity in m .'gand calibrating mea.,irement ZE, KLAST.RCýN
POWVER OUTPUT~ it fws be,~ de:A d.

XIII. DECOY (RELbkARCH POD)

General

Th~s pod .w411 be used tc ,.-es' various re~eaý ch ti.p ey, especially thos& ofa i'
or shape which cannot be eva-'uated( witit the R&,Dr decoy pods'l,. Attachincit fittings
present'- being bu-ilc into Atias missiles will be utilized in ir.,:nting the research pod. I

110% W.iTERfIA. CON4TAINS IftlORMArION AFFECTIN4G HE NW FA , C iNSE Of THE UNIE STATES WIT41N THE MEANING Of TliP [SpiNAGE LAWS. TITLEI
18. V C SECTIONS 79) ANJ 794, INK TRANSM!SSI Oil o $tRVtLL1 OP F WHiCH ýN ANY MANNER TO AFJ UNAUTHORIZED PERSON IS PROIwWTYED V LA
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A. System Description

The research pod consists of a single launch tube 12" in diametet and 60" long
mounted through a gimbal system to a base support structure. The forward end

of the launch tub:e is protected by an aerodynamic fairing which also contains the

major components of the pod electrical system. The decoy weigh! which may be
accommodated is limited principally by the maximum recoil forr', transmittell to

the missile attachment weldmnents. Thus, decoys somewhat heavier than those

considered in the present design may be used if low ejection speeds can be
tolerated.

The aerodynamic fairing is made in two parts. The lower part is a structural

menil:br transmitting aerodynamic and ejection loads into tUe missile. The upper

portion of the fairing is a nonstructural member and is ejected from the pod prior
to launch tube orientation which permits -ear hemispherical orientation.

B. Operation

The sequence of pod operation events is as follows:

1. After proper completion of the missile boost and sustainer acceleration,

the system is pl. -ed in an armed condition.

2. The upper portion of the fairing is ejected with a squib actuated device
and the launch tube latch is released enabling the launch tuU? to orient.

3. The launch tube orients to the correct polar and azimuth location by

either an electric motor actuator or by a gimbil spring,

4. After sufficient time has elapsed to insure correct orientation, the signal

to fire the ejection device is given.Ii
5. The canister is treed from its connection to th. taunch tube and is eiected.

For moderate ejection velocities of about 30 to 40 ft 'see, an explosive

actuated ejection device will be used. For low velocities a spring ejec-

tion syst m, wnich is released by the firing of a' squib, wil! be used.

THIS MATERIAL. CC'NTAiý INFORMATION AfFET!NI, THE NAT N4 ý- NSj 'F ?ý ýN
T

iE ATCS oWi, ' m ~( AN k.- i THE [ýPOhAý( ýA*S "L
18 U SC . ScIrONs 'J3 AAO 794 THE TRA• SI ON OR RE VEL.-i h OF ''C N •Al!M N N ', AN UT cIa- ;'i• tS•- P5 14Pt 0I iq Y LAI
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C. Instrumentation

1. Measurements Y103X, Y104X, Y105X and Y106X, wiil be made to monitcr

operation of the arming and timing unit

2. Y15OX, FAIRING RELEASE, Y155X, TUBE UNLATCH, Y151X, UNLATCH

SIGNAL, Y152X, MOTOR START, anld Y153X, EJECT SIGNAL will be de-
termiii,.2 b.y monitoring various relays in the Junction Box.

3. Y15,X, LAUNCH TUBE ORIENTATION will be picked up by a potentiom- .
eter connected to the orientation mechanism.

4. Y141X, EJECT SURE and Y102L, EJFCTION VELOCITY will be monitored

by usc of .aicroswitches mounted in the launch tube. 4
4

5. To study pod heating profiles during the max Q and max hCating portions of
flight Y158T, TEMP B IN FArRING, Y159T, TEMP C IN FAIPUNG, Y160T,

ý,D TEMP D IN FAmRLNG and Y161T, TEMP A LN FAM.INC have been added.

XIV. AEROSPACE GROUND EQUIPMENT

A. Four measurements have been added to determine that proper sequencing of the I
LOX slug transfer values occurs:

MEAS NO. DESCRIPTIO."

ADD

N!3 56X SLG CHG Lo,- LOW LEVEL
SNI932X LO., TPNG V LV C LOSED

N1933X LO;, TPNG VLV CLOSED

N1979X PRESS VLV CLOSED

B. Because there is no further test dali needed on LOX trarsfer .u s ,: A"i1
N1314T and N1335X :ave bc-bn d.. t-.Žd.

II
C aJkhu-EKN2A4_t,
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This report describes the instrumentation of SM-65-E Series R&D (Atlas) missiles to

bo flight tested at the Air Force Missile Test Center (AFMTC), Cape Canaveral,
Florida. -- All launchings will be made from Launch Complexes No. 11 and No. 13.

In general, the Series E R&D missiles are similar to the Series D (AIG) R&D missiles

flown during the latter portion of the series D program. Primary innovations on

series E missiles include the MA-3 rocket engine system, redesigned propellant feed

ducting, sustainer engine gimbaling at staging, free-launch (no holddown), Lot IV

inertial guidance, redesigned propellant level control system, new pneumatic regulators,

redesigned fuel and L0 2 staging valves, and structural changes required to accommo-

date these differences. These changes and the various series E systems are described

in detail in the Flight Test Program SM-65E Series Missiles, Convair Report AZC-

Milestones to be accomplished during the program are the initial evaluation of the

Series E R&D basic configuration, demonstration of operational capability and reli-

ability, and special flights for evaluation of broader operational capabilities.

The purpose of the series E flight test program is to provide data for the accomplish- - i

ment of the following six missions:

1. Basic Series E missile evaluation.

2. Circular error of probability evaluation.

3. Maximum range. inertial guidance evaluation.

4. Maximum range weapon system demonstration.

5. Weapon system reliability evaluation.

DeLails pertaining to these six basic missions are described in the Flight Test Program,

SM-6,E Series Missiles, Coavair Report AZC-27-005. Detailed objectives for each of

the series E R&D flight missiles will be described in the Flight Test Plan Issued each

individual missile.

it. !LIGlrr ,rEST PROGRAM INSTRUMENTATION PHILOSOPHY

The selection of instrumentV.tlon to support the flight testing of the Atlas vehicles has

been approached primarily as a system problem. Its purpose is to determine whether

the various vehicle systems as a whole operate adequately in the flight environment.

1,51" naN04i! UNTAIN5 1I? U NVAIIZN AlfECTITwC 11- NATIONtA.. FLM 3 Of IKE UNMYO SIAUiS *1611 TK# MUMAtC Of tdt 10tOUC UMI, TITIA I&

C . f7ZTWiGN 793 A?,i) 794 IHE TRANSMISSION OR Ifi[ AEV[LAY;3 OT or.S CON.PTSM IN ANY MAIWif TO AN UftAIV0R1 VC11TP FINoS PROUM~tO Ir iLAW
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Li, geerai the flj;: .. k Z...ruxentatton is not designed to cheek individual com-
ponent design adequacy. (Thi3s is accomplished in component and systems testing.)

.... d a failure occur in flight it M be necessary to resort to laboratory or captive
testing to determi ie the cause.

inl. DFINITION OF TEST INSTRUMENTATION AND DATA CATEGORIES

Evaluative Instrumentation - tiat instrumentation required to support test objectives.

Operating Instrumentation - consisting of redline and design limit measurements
which are required by site personnel to monitor critical parameters during check-
out, precount, emd countdown operations.

Failure Analysis Instrumentation - any of the Series E program measurements
may, in the event of particular types of failure, become useful in failure analysis.
Therefore measurements not specifically assigned to the above two categories are
automatically classified as failure analysis instrumentation.

Telemetered Data - intelligence which will be sensed by elements on the vehicle
and transmitted by RF link to a ground receiving station for recording.

Landline Data - intelligence which will be sensed by elements on both the missile
and ground support equipment and transmitted over a direct wire system to re-
corders.

Range Data - intelligence which is requested from the missile test range author-
Ities. The actual method of acquisition is left to the discretion of the range
authorities.

Internal Data - defined as that data which Is generated by measuring instruments
aboard the vehicle being tested. Included in this category are all measurements
acquired to evaluate missile system performance; all meas'urements acquired to
determine Elte environment in which the missile system operates, operating meas-
uxe-,tcnta, and general malfunction analysis measurements.

ýn'aedirr Data - defined as that dam which Is acquired by systems or instruments
located on the ground and permits determination of position and velocity of the
vehicle. Included in this category, tre: fixed camera, theodolite, radar, Azusa,

Minitrack, Trace, and radio telescope, etc.

Min Ai r 4rack eiN *I3 A0A 1 Sfl;) VW U T SAT W ITN IM WUX.44 OfPT1K C S f ti nt to.

114G1tL11f F I~TS WWSI f WM OA MLTVFDFX 5 iZI A
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Support Data - defined as that data which cannot be classified as internal or

tracking but is of the nature which supplements internal and/or track!n, data. In-

citded in this categi_-y are- all data gathered to determine the perfornrance of the
ground sup;'ort equipment areJ, site faciliies, weather, time, sfill photographs,

movies, lawich coordinates, chemical analysis of fuels, computer outputs, etc.

a

'3i
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DESCRIPTION OF MISSILE AND GSE INSTRUMENTATION

1. AIRFRAME INSTRUMENTATION

Airframe instrumentation includes measurements which will yield data on airframe

separations (stagings), and general environmental conditions. Particular areas of

interest include temperature, vibration, staging mechanism operation, and fire detec-

tion.

A. Temperature Measurements

As of this date temperature measurements are planned for studies of guidance

equipment, engine area and L0 2 tank interior. In addition, because of extensive

changes of the "Ell series from the "D" series; a broad temperature survey has

been proposed. An ECP (Engineering Change Proposal) has been submitted to

the Air Force covering this survey. The following discussions cover both existing

and proposed temperature measurements. The tabulations in this report reflect

) only the approved measurements.

I * -1

S• +• A 66T T

0&4 ECERDYAMC TEMPERATURES FIGURE

iHI• uucuMftN1 OTISIFRAINAFCIN l AINL0~ESE THE WUNTED STATES WITHIN THIE MEANSING OF TIlE EWIOINA•I( LAWS, 1'|11E IS.

NCO 7TENTS IOR ANY MANNR TO AN UNAUT)OIZEO

4• •~N~ rt•TJAN•i
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TM INSUATION 690T>60
_.,% CROSS SECTION

A6USA ANTENN

A455T (INTERNAL AMBIENT QUAD END

Bf'-iA1 PODS AFTNN
PARINGPO TEMPERATURES FIGURE 2-C S2TR IRIN TEMPERATURES FIGURE 2-D

1. Aeroynam~cHeatin

A699 GeneralD

Hea rsulin frm ritio ad cmpessonoftheai moeclesinth
boundar lae daett h ufc ftemsie straserdt

the ~ ~ ~ A67 mislAkn6Tesrnt o h tilessel7hihi sda
the baiTtrcueoftepoplIttakisadrctfnAonoLh

FARING fl~~~TEMPERN tu~ATURNA~ES~N H FAIGURL EFSE 2- E UIRWS~E IlNG THE MPEANIS !TURESPOA. FA IGURE 2-D

1.ETON 9 A erdna i HeaiE RNMSSO RtingRVLTO ~ISCNET N N AlE OA MUN~IEOPRCiI RNSTDS A

a. General
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o vaidatu ~. v tic-nitperature simrulations, flight test temperature
intLaurei'3fcflfts JT! critical areas of the missile surface have been pro-
,--oscd. Alreabi of investigation have been selected to establish an over-all
,t,Žmperature profile. information on the tank skin temperatures is neededi
to verify th2- interaction of complex sliockwave phenomena about the new
f~iiring econfigrurations.

b. Measurrcmcw.-Cl Planned -O

The ýollo wn~g "E" series aerodynamic temperature measurements are
ii-cluctcd in the proposed ECP.

rhr-e (3) measurements (A666T, A667T, A668T) are on the adapter.
Sevon-- (7) measurements are on or near the wiring axid tbing tunnel
fairing. Refer to "figure 1" for locations.

-< ;jjvW--

.1 t 'dA i'Ti~ ~i4 QUADITDSAT$WI~I IVE MEANIN OTTEEp"OlG AS 1 t

Th L 7 1 Af ~~ P'i Vtfl~4Of -,~ONT I AY ANtRTOA UALII~lZE PPSNISP~HI~C SV7A
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OUTSATONIDE SUR ACE E POX Y RESIN V, DIAM.
LACQUE RE D---r

MICROTEK 'ONESN
WELD ROI._/.

(ZXTERNAL# A tKT'
SURFACE) *

CLIP, KELD 4

CLIP-DET 
---

iii________H0ONEYCOMI
CM FOR BOTH USE

MENT AS SHOWN INTERNAL
<1 I IN FIG 4-Ak.

TYPIAL HEROCOPLE TYPIAL HEROCOPLE TYPICAL THERMOCOUPLE
ON STEEiL ON AUIM NFIBERGLASS4

FiGURE 4-1 FIGURE 4-8 Flu_____________

Aterodynamic; heating on the AIG nod will be indicated by measurements
(A682T, A683T, A684T, A685T, A686T, A687T, A688T, A689T, A.690-T,
A691T). These would provide toxnperaturc-s on the inside and outside
edge of thie pod covei. insulation at five (5) d-Ifferent points. See 'gI.
2--A" for locations.

1.0effectiveness cf the laminated fiberglass fairing ont the Azusa boo-mI
arteu" k, LNJ.stand aerodynamio, heating, V01l be ip.Wcated by measure-

mients (A680T, A68 iT). Sý'e "`,gare 2~-PF for locaia.1

Temperatures on thu- B-1 pod adt tfainrir~ arnd the V-2 vernier -fairing will
be ontoedbjmeasnuren. 4 , (A698T. X9T n (A6761. A677T,

A678T, A679T) respectively. "Figures 2-C and 2-D)" indicate transducer

Booster nac-2Ales and nacelle doors will have measurements (A692T,
A393Tr, A694T, A(S95TL, A696T, A697T) on the outside glue line- of the
insulta-flon honeycomb. Also one thrust structnre .skin tempicrature
mn asureinent tA464T) wIllJ I.e made. "Figure 3" indicates the locations
of these tr:pnsdr' ars. '

'H- N'O - IiNT COO AIN' IAFORMATION Aft 'ING AI't NATIONAL uFFENS' of filE UNITED SlATES W1I1IN flif ME.rIIN& OF THE F1PIONAGE LAWS, TlTl.E AS,
C 5ýVC`7NS 793 A~IL 734 T14 TRANSM!S'SION Ox H PI RFVfLAi;,1N OF I99 CONTENITS 161 ANY MANNERA TO AN UNAUTHOR1IZED PF[ý. ON 15 PR~nIIR;,ED BY LAW
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A 9:

c. nsrmnainTcnqe
In cases where the teamperature to be monitored is on the tank skill (steel),

* chromelconstantan thermocouples are spot welded on. The advantage of
this is the direct contact with the skin. Disadvantages are the p-otruslon
into the airstream and a p.Dssible source of error from the reference3
junction.

When the chosen 'Location is on aitu-nhum (adapter, booster thrust section),
the two junction wi res are held between washers on a rivet.

The installation of thermc ;i.-ules on fiberglass (fairings, nacelles, etc),
is accomplished~ by removing Lberglass;, inserting the hot junction anti
refilling with epoxy resin.

Bl I UELS TA01 4F~A~
VALVE FLA CP 

E SRNAT 

GC 

A

ENGINE AREA
!EIVROLENT AL TEMPERA - 4JNMEtTAL TEPEATI R N 4GR7

101' OOCIJIANT CONTAINSi INFOF-_.AT ION Aff[C1ING THE NATIONAL UUFENSE OF ME ONITEG STATES lVIIHIN THE MiANING Of THE ýSPIONAGE LAVS. TITLE 18,
iis ,SFCON 7ý,i AND 794 THE. TRAt~SMISSiON OR THI 8E.VEIAIM ONf0 IS CONIFNIS IN ANY MAN-4 WT AN ,U1iNAU[NORIAEt) PEf!SON iT PROHIBITED SY L..w
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Refer to "figures 4-A, B and C" for typical installation details.

Because of the large number of temperature measurements planned and

proposed for the "E" series missiles, special telemetry capability will

be required. It is planned to use inc ,ridual magnetic amplifiers for
measurements on the first four flights. Beginning with flight five, it is
planned to use one or two low level channels each employing one d-c B
pulse type amplifier. Each channel will have the capability for approxi-
mately 24 measurements. The nuir1 'er of channels will be determined by
overall requirements for low level measurements.

ISONCTS I 5.00 IN

_640T' - SSO

u ESSURIZATION

LiNE~

OTTING COMPOUND

RESISTANCE GAGE (27-01287-3)
NGINE AREA TYPICAL AMBIENT

ENVIRONMENTAL TEMPERATURES FIGURE 8-A TEMPERATURE ASSEMBLY FIGURE

One disadvantage to this method is that on any one flight, the maximum
range spread of all the measurements are limited by the in of the
amplifier.

A reference jiu-ction is required tc .;orrect the final data from thermo-
couple niea± :ements. The reference junction is designed and located so
that it will remain near a constant tpmperature during flight. Two B
reference junctions will be ased cn "E" series missiles. Their tempera-
ture will be monitored on the first tfree flights to collect data for use with

all thermocouple measurement data. See 'figur-s 3 and 6" for locaii. -s
of the sustainer area (T3T) and the B-1 a-ea (T2T) reference junctions.

SI
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QUAD III ! |AC IV

BOILOFF b. Measurements PlamiedVALVE "/ N0" CONE :VAV ADAPTER

A294T-A282T Five measurements will be made ca4

F92STA 502 guidance components to confirm flat
(504) they are in an acceptle operating en-

vironment. These measurementk are onr

(540) Gyro 1. 1531T), Cyro 2 (1532T), the

Binnacle (1533T), the Analog Signal

Converter (1534T) and the Comniter

(1535T). Five c:her equipment area

F94T temperatures are included in the pro-

posed temperature survey Measure-

ment (A479T) is proposed for the pay-

STA 642 load adapter section. This w-,il provide
-F95T inforn-ation on the ambient te riperature
S(660) which -,. i0ad mechanisms mast operate

Measurement (A446T, A452'1, A455T,

A45AoT) are proposed in the c-ible fairing

area, B-1 pod, B-2 pod and ',IG pod
(7:20) respectively. The measurenent in the

cable fairing, area is intended to pro-

vic. an indication of temperamu'e at the

,--4=97T telemetry wiring tray. The .od area
(780) ambients will furnish data or, equipment

environments and some i.nsig t on the

effectivene:i of the insulatioi orotecting
"*'-STILLWELL P U the Pods.

AND HRF SYSTEM tpd

Refer to "figures 1, 2-A and 1)" for

approximate locations of tle proosed

TEMPFRAUTRE mneasurements
REFERENCE CUP

S'OD C. linstrumentatiýmn Techniques

Guidance ecquinment temperatures a.

installed by ARMA .uid a conditiof. a:

sign:,' is provided to CV-A.

~ B2Pc~1~ FUEL TANK
B2 POD CV-A envi-onin(-,Ial, ten'*perature

DUAL L0 2 DUCT-- n-eaui .ucments will be made with plati-

1111r- rvsistnctlc gages. These aze
L02 TANK TEMPERATURES FIGURE 1O attached by an adhesive to the object

O '.0 N' IT ,. I 'T A I I J r N THI NAT_ O-N ' .FOIt QF T it 'DT A '1 % 4T Vi AN-NI 0i 1 IPIONAU lAWS. TIIL 14
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being measured. In the case of ambient temperatu'es, they are mounted

on a piece of brass which is in turn insulated from its attachment point.

The brass is used to provide thermal in•-tia and reduce false indications

from radiant sources.

Si The gage forms ore leg of a bridge circuit, the output of which is made
compatible with the amplification system used.

See "figure 8-b" for a typical ambient installation.

SUPPORT

QUAD III QUAD IV

I f I

L L

li~I A-ýP....-
LO-2 DUAL •IBRATION iWASUREME T FI URE Ill-B.

VIBRATION MEASUREMENi" ORIENTATION VH•RATIOJN •C4SUR- .
4$ . C J- I? llll.Ch A 'O g I ' C ' JHf i.!c~ 3C lNl l . 0% 4% •"NI ~ ~ A
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3. Engine Area Environment

a. General

Environmental temperature can also greatly affect the proper operation of
the hydraulic, pneumatic and propulsion equipment.

On "E" s9,'ies missiles, the new MA-3 engines and associated changes in
hardware location, could considerably alter temperature characteristics
in the thrust section. The re-located turbopuump exhaust and the changes
in the heat shield are areas that should be studied to determine their effect
on engihe area environment.

In addition to providing environmental information, engine area ambients
could provide correlation of random malfunctions such as propellant leaks
or fires.

b. Measurements Planned

Eight thrust section ambient temperatures will be made on the first five
flights (A488T, AG38l', A639T, A640T, A641T, A642T, A645T, P671T).
Measurements (A638T), on the aft side of the A-frame In quadrant II, and
(P671T), on the aft side of the A-frame in quadrant IV, will be made on all
flights. See "figures 7-b and 7-d" for locations. Since the booster ga..
generators -nd boost pumps are heat sources, ambients (A642T, A645T)
wili be located near them. Refer to "figure 3" for locations.

Details of location for the remaining ambients are shown in "figures 7-a,
7-c and 8-a." "Figures 3, 5, 6 and 9" indicate approximate locations for
all planned and proposed engine area temperatures.

Eleven measurements in this area are included on the ECP to the Air
Force. Each measurement is proposed for three flights. They are all
intended to evaluate special area of interest.

Six calorimeters, four gold and two black, are proposed (A409T, A412T,
A4t38T, A439T, A440T, A443T), on the aft side of the heat shield. These
measvrements will provide information on base region heating. Because
of the additional turbopump exhaust, new data is needed to determine the
convective film coefficient, amount of radiation and partially evaluate the
heat shield. To complete the evaluation of the heat shield, measurements

(A473T, A476T) would be rmade on the aft and forward side respectively.
rm;lb i'•C •'N C5,1,rT N, INPORMATIONI AFFECTINC THI! MA1'LOKA. DEF~•,i OF 114( UNIDiO STATES WItHIN THE MEAMIfXG Ofm THE [SPIONAL LAWS, ToTtL 16,
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ITe engine exhaust jets are a source of heat input to the engine surface.

Measurements (A467T, A470T) on the "hat section" of the engine surface
will provide data on the amount of heating present.

See "figure 9" for locations of the above proposed measurements. To
obtain information on the ability of the vernier heat shields to protect the
internal components, measurement (A461T) is proposed on the aft side of
vernier 1 heat shield.

c. Instrumentation Techniques

As previously discussed under equipment area environment, ambient
temperatures will be made with platinum resistance gages on brass
mounted with thermal isolation. See "figure 8-b" for a typical installation.

In cases where the expected temperature range exceeds 900 DGF thermo-
couples are used. These will be used in the manner discussed in "Instru-
mentation Techniques - Aerodynamic Heating", section I. A. 1. c of this -•

report. Refer to "figures 4-a, 4-b and 4-c" for typical installation. _-

The calorimeters wil. be a metal block with a built-in thermocouple. In
all of the above cases the resulting transducer output will be conditioned
to make It compatible with the planned amplification system for telemetry.

4. L0 2 Tank Ullage Gas Temperature Study

a. General

During the course of a flight L02 tank pressure is maintained by helium
and some unknown amount of gaseous oxygen.

From a standpoint of burnout weight it is desirable to minimize helium j
requirements and the amount of gaseous oxygen.

In addition ullage gas temperatures effect boiloff rates, payload environ-

ment and seals in the pneumatic system.

b. Measurements Planned

Two measurements (A282T, A294T) will be made on the forward bulkhead. I
Six measurements (F92T, F93T, F94T, F95T, F96T, F97T) will be made

TJ•$• •C(UMET CONTAIS$ 114fi1RMAVE0r7N AFFICTING THE NATIONAL iEFLi. OF JP.k UNITED STATES V1HIN TH'HE MEANING Of I1T ESPIONAGE LAWS. TITLE 18.
* S C , ýECTIONS 793 ANO) 794. TH' TRANSMISSION OR THE REVE CrA794TS IN A14Y MANNER TO AN UNAUTHORIZED PERSON IS AiWONIUITCO gy LAW.
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at six different station levels near the center of the tank. These measure-
ments are scheduled for four missiles. See "figure 10" fol locations.

Helium flow -rate data into the LO2 tank will be obtained to support this
study. Measurements (F65P, F147P, F146T) will be made for this pur-
pose. Refer to "Supporting Systems Measurement", section IV of this
report of additional details on helium flow rate instrumentation.

c. Instrumentation Techniques

The two bulkhead temperatures will be monitored by resistance gages.
The six in-tank measurements will be made with thermopiles (two thermo-
couple junctions each) attached to the stillwell.

The resulting signals will be conditioned for telemetry in a manner similar
to those discussed in previous sections of this report.

One significant difference will be the use of L0 2 as the reference tempera-
ture. This will be accomplished by installing a "cup" on the bottom of the
stillwell to retain L0 2 near the end of flight.

B. Vibration

1. Low Frequency Vibration (0 to 50 CPS)

No low frequency accelerometers are planned for "E" series flight missiles.

2. High Frequency Vibration (20 to 2000 CPS)

a. General

The performance of electronic and light mechanical components is in-
fluenced by the environment created by high frequency vibrations. The
combustion processes of the engine and aerodynamic turbulence act as
sources for vibrations which are transmitted through the airframe.

Since the "E" series missiles are different from previous missiles, ex-
tensive vibration studies will be made. Primarily these studies will be
made on captive test articles. However current planning calls for air--)borne instrumentation in two special areas of interest. These areas are:
the guidance equipment and the LO2 ducting near the staging valve.

THIS DOCUMENT CONTAINS INfORMATON AffEC.TiNG IMh NAT;ONAL DEFENSE OF THE UNITED STATES WIIHIN THE MEANI. OF THE ESPIONA•E LAWS. lITLit S.
5 C. SECTIONS 793 AND 7,4 riE TRANSMISSIONI OR THE REVELATION OF ITS CONTENTS IN ANY MANNER TO AN UNAUTHOZIEO PERSON I$ P"OHISITEO BY LAW.
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Possible expansion of this to include other areas is presently under
consideration.

b. Measurements Planned

Concern has been expressed on forces imposed on the L0 2 ducting when
the staging valve closes. Pressure surges resulting from the valve
closure may be excessive. Two measurements, (P798A, P799A), will be
made on the B-1 L0 2 line. These measure axial and lateral acceleration
respectively. The data obtained will be used to verify design calculations
and to Initiate design changes If required. See "figures 11-A, B and C" for
installation details.

Six measurements are planned on the first four missiles on the guidance
equipment. These will be made on the computer (15640, 15650, 15660) and
on the binnacle (15600, 15610), 15620). Data from these measurements
will aid in the evaluation of guidance equipment operation and, since these
same measurements will be made on D-AIG missiles, will provide infor-
mation for comparison of D and E series vibration characteristics. _

c. Instrumentation Techniques

The L0 2 duct measurements will be made with a Gulton KA-1006 system,
composed of an A-395TMUC accelerometer and a FT-521U, amplifier,
has been selected. The accelerometer Is a piezoelectric type with a
nominal sensitivity of 41.6 MV/G. The amplifier gain Is variable from 5
to 50. The complete system sensitivity is flat to - 3% over the temperature
range of -30 to +185 DGF, and has a cross-axis sensitivity of less than
5%. The range will be - 60 g's with response to 100 cps.

The guidance equipment measurements were scheduled to be made with
Glennite Model A40TM triaxial accelerometers. However due to problems
encountered with this unit on D-AIG missiles a change is expected. The
A40TM is a case isolated, bender type, crystal accelerometer with a
7 mv/g nominal output over the desired accelerometer range. It Is linear
to ±- 3% over the frequency range of 3 to 3 KC, under a termperature en-
vironment of -650 F to 1800 F. These accelerometers, and the required
signal conditioning, will be provided and installed by ARMA.

This data will be transmitted on a 1/8 rps commutator with the segments
connected so that each measurement will be monitored for one second

;Htulji•••[ULME ONTAINS INFOIMATION AFlICYING H[ THE NA•iONAL DfF SE OF THE UNITEO STAlLS W*IHIN THl '.(ANINC Or THE ESPIONAGE LAWS, TILLE 18.
USi , SECTIONS 793 AP40 7io4 THE TRANSMISSION OR TH" REVELATION 01 ITS CONTENTS IN ANY MANNER TO Aft UNAUTHORIZED PERMO IS PROHIBITED By LAW.
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every eight secondr. The recorded information will be analyzed by both
CV-A and ARMA.

C. Staging Instrumentation

Booster staging is initiated from the guidance system as a discrete command which
is telemetered (1570X). The force for releasing the staging latches is obtained
from the pneumatic controls bottle. Bottle pressure (F145P) and the command to
the conax valve (M32X) are monitored. To establish that similtaneous release of
all latches occurs, a micro switch Is mounted on each latch (illustrated in Figure
12). As the latch unhooks, each micro switch initiates an electrical signal,
(measurements M84X, M85X, M86X and M87X).

To verify that separation occurs properly the relative motion between the missile
and the booster section is monitored. A "fishing reel" type potentiometer (M.&3D)
is mounted on the sustainer stage with one end of the reel wound wire attached to
the jettisoned stage. As the reel unwinds during separation, Lhe resistance of the
potentiometer varies as a function of separation. The potentiometer makes one
complete revolution for each eight inches of separation. The output signal is there
for a sawtooth wave each cycle of which represents eight inches of separation. B

Supporting information for booster separation will be obtained from guidance
acceleration data.

D. Fire Detection

The knowledge that an open flame existed is not particularly valuable information
unless the cause or source can be pin-pointed. Often, the pressure drops associ-
ated with leaks or small line ruptures are too Insignificant to be detected on
asso'ciated instr'=6ntation. Consequently, a fire detection device which can In-
dicate location and perhaps give a clue to magnitude is an asset for failure analysis.
To know whether a line rupture or wlring failure gave rise to a fire or were the
result of a fire is invaluable for failure aualysis.

Missile-borne temperature measurements, in addition to providing system evalu-
ation and performance data, can in cases indicate Pdverse temperature conditions
which are the result of a fire. However, a system designed specifically for fire
detection is the most practical approach.

lHwý, ULCUfiJd. CONTAINS INFORMATION AtF(CTI"tG THE NATIlNAL ODEF(NSE OF THE UNIIE STATES WIIHIN THE MEANING OF Tf (TEPIONAE LAWS. tItLE It.
U •ECUTONS 793 AND 794 T4E T.•ANSV.;SION OR THE RtLV.tATION OF ITS CONTENTS IN ANY MANNER TO AN UNAUTHORIZED PERSON 'S PUOOIII8ED SY LAW.
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In cco-sidering a System f,-r fire detection, an array of thermocouples strategically
placed provide a relatively good picture of ambient condfi~icns. The limitation for

flight art~icles is the number of telemetry chadinels required.

E flight missile-s will h, -,e four landline measurements for engine compartment
temperatures at firing P17 lOT, SE ENVIRONMENT (Quau z' near sustainer
hydraulic pump); P17liT, B1 NACELLE AMBIENT (Sta 1200 Quad 4 near thea
accessory pad drivei; P1712T, B2 NACELLE AMBIENT (Sta 1200 Quad 2 near the

accessory pad drive'); P1325T, ENG COMP AMBIENT (Quad 4 on A-frame near the
pressurizatio~i- package). Eight tl~emetered temperatures will give an indication of
engine compartment ambient during flight. For locatiorns, refer to illustration "1-3,.

An addit ional system for flame detection is installed on E flight missiles. Six
silicon cells are installed in the thrust. section in ýwo clusters of three. Each
cluster is Taounted on a booster engine LO, dome. The cell outputs in each cluster
are summed an~d telemetered. The cells are positioned such that they "look"
toward 'the folio~i~ng areas:

BI cluster - A281:1 B2 cluster - A744i

Cell I - BI gas generator Cell I - B2 gas generator
2 -B1 gimbal 2 -1D2 grnibai.
3 - Sustainer gas generator 3 - Helium L'ottlses (quads 3 & 4)

The cells are caldibrated, such that 600 foot -candles on any cell represents 100%O
information band-width. In. ataalyzing data from the cells, the follov;ing character-
istics shouLc' 'Oe conside,ýred.

f, -1 ,Outpr: is low; P~jis increase susceptibility to noise.

2. Sensitivity i's not linear for ra-diant flux in the visible light
bandwridth.

3. Trransducer is tempie'aLure sensitive.

4. 1fý'or a given r-viiant flux intensity, outc~i varies with angle

J9 of incirience.

T 'hese measurements ,,re also locattd in illustration "d 3.

f ~ At present, there arc o,cýcral neCw svstL-fls) ing evaluated for fire detection.
They are ultra-vic lA senisitivo and give positi%' niaino pnfae h
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disadvantages of the solar cells have been ov-rcome and it appears that one of the!3e
systems may alleviate the shortcomings of all presently user. systems.

U,. PROPULSION SYSTEM MEASUREMENTS

The propulsion system can be conveniently subdivided into the areas of propellant
pumping drive systern, propellant flow, engine controls, engine perf3rmance, and
propellant utilization.

A. Propellant Pumping Drive System

At engine start the ignition of the solid propellant gas generator cartridges sp'n
the turbopumps which bring the engines to full operating levels. These ca-tridges
also ignite the propeilars arriving at the three separate gas generators before

burning out.

An orifice in each gas generator L02 hne controls the L0 2 pressure and flow to
the gas generators and, hence the engine power levels. Each gas generator LO2

injection manifold pressure (P337P, P419P, P420P) is measured to ascertain
proper performance.

The gas generator hot gas temperatures (P709T, P713T, P714'r) are monitored as
these functions indicate gas generator performance and, therefore, the values of
the turbine driving parameters. Turobpump speeds (P8KB, P84B, P349B) and
fuei pump discharge pressures (P38P, P39P, P330P, are measured as they are
the end parameters In this area and are representative of the overall propellant
pumping system operation,.

B. Propellant Flow

During the booster and sustainer stages, liquid oxygen and fuel from the main tanks
flow through individual uhi-copumps L each thrust chanber. fhe tnebopumns in-
crease propellant pressures to that required for adequate propellant injection.

In order to assure that engine interface requirements are satisfied and to isolaL:
failure axliysis possibilities, thc turbopump fuel discharge pressures (Pi8P,
P39•1 P330P), the L0 2 injection manifold pressurei- kP91P, P92P, P351P), and
thiw sustainer turbopump LOo inlet temperature (P530T) and poressure (P56P) will

be measured.

141S OOCD
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The engine comnpartment ambient temperature instrumentation will help reveal if
there is a leak in the L0 2 ducting during flight.

17The sensitive and accurate turbopump speed measurements (P83B, P84B, P349B
will respond rapidly to varying pump inlet and outlet conditions. Thus these
measurements will reflect turbopurnp cavitation very quickly.

C. Engine Controls

In the MA-3 engine, only the vernier engine controls are pneumatically operated.
Helium Is supplied by the non-jettisoning helium controls bottle which connects to
the vernier pressurization manifold and inter-stage separation fittings. The mani- B

fold supplies pressure regulated heliium to actuate the vernier propellant valves
and to pressurize the fuel and L0 2 vernier feed tanks. The vernier pressurizationl
manifoid regulator discharge pressure (P474P) will be monitored on the first
three flights to determine regulator performance in a flight environment. The
controls helium usage will be computed for the first thiree flight articles from data
gained by temperature (F290T) and discharge pressure (Fl45P) instrumentation in

AV. the controls helium, bottle. The latter measurement (F145P) will be retained on
nall flight ar-.ticles for failure analysis purposes. The vernier propellant tank pres-
sures (P27P, P30P) will be monitored for pressurization timing and levels, and
correlation -with vernier engine performance.

Th- booster main propellant. valves are controlled by fuel pump discharge pie-c-
sure. The response and effectivenes6 of these valves will be I',uicated by the
booster thrust chamber L0 2 0i~iection pressure instrumentation (P91P, P92P).

Practically ali the sustainer engine control valves are hydraulinally operated.
The actuating pressure (H14UJP) derived frrem the sustainer hydraulic system, will-(
De monitored on all vehicles. The sustainer mrain valve position (P528D, P529D),
and gas generator (P337P) and thrust ohanmber (P351P) LO2 injection pressure
instrumentatior will help reveaL if the various sustainer control valves are operat
ing properly.

In order to determine die timring of engine s~rjtdrownks, the various engine cutoff
sequence finction6 will be mionitored (P1155X, P1164X, P347X, P1546X, P547X,
P548X). Thc engine start signals (PINIX, P15.1411, Pi5'45X, P1549X) are re-

corded to obtain a record of stnrting times5 aind run duA.(ations.

1IH', DOCUMLN! CONTAIN" Nc~O AIl C!k'~ "lF (*ATONIL D[E~fNSI OF Ti:ý w, H) S*,*,S 0V:ViIN 1Hf WfANING W~ THE IESýýONAGE LAVVS, TOLIF ý6.
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D. Engine Performance

The most significant engine performance parameters are propellant mixture
ratio, and engine thrust and specific impulse. Engine thrust calculations will be
based on chamber pressure information (P6P, P28P, P29P, P59P, P6OP) and
engine coefficients obtained during acceptance tests. Missile acceleration data
gained from the guidance system (1I15 iA, 1516A, 1517A, 11518A, 1519A, 1520A)
will permit an analysis of engine thrust decay and specific impulse. An estimate
of propellant mixture ratio can be gathered from PU system inform~atior (U80P,
b8lP, U9lV).

E. Propellant Utilization System

Optimum range and trajectory dictate a minimum amount of unused propellanits at
the end of powered flight. ThA'e propellant mixture ratio also must be mjintained
within specified limits from the nominal value to insure smooth combustion and
maximum thrust. Extensive P. U. analyses based on the above criteria have been
made from previous flight test data and computer studies. Instrumentaiion on E
series is limited to further verifying these studies, and to indicate any possibleB
malfunction should such occur.

The error sensed by the P. U. bridge after passing through the isolation amplifier
and demodulator -9 recorded via telemetry. This vol'1ý1-e mneasurenment kU9].V) is
proportional to the residual mixture ratio. When compared to the independent
measures- of propellant head (USOP and U8IP), proper performance of the P.
manometer sensors and associated bridge can be checked during the latter portion
ot sustainer flight.

The transfer functions in the P. U. computer will be verif~ied ;jy cor inir the
feedback voltage (P52bi)) to the error signal. Since P5'-28D) is a f Ave
angle, it is aLo indicative of fuel flow rate.

The lad 3pendent measurements of differential f.ropellant) heaa -.,re out
durbig the latter portion of the Qltstainer phase of tiight. only. Present piannrdngisI
for these measurements (U8OP and U81P), k lie taken by 0i to 5 PSIT) reluctince

type transducers teed in parallel to the manometer sensing lines. "Mechlanical
hysteresis" is minimiz~ed in transducers of thiq tt'ne with nj vroponjdiri rr-
provement in data accuracy. It is estimiated the chainge of slope of the data wkhen
O P-121- is reached (port uncovering) will definc t*he, residual of either propellantk
within an uncertainty of oO pounds.

YMILS OOCIiN4(NT CONTAINS IMfORMATION AFIECTINC T.t * NATIONAt DfjI:4S! Of 7K* LP,iI STI)ýS1 WJI~ THE N 4tANING 0 
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Proper functioning of the Head Suppression Servo Controller can be verified from

the relation of P. U. valve position and the sustainer main L0 2 valve (P529D).

III. FLIGHT CONTROL SYSTEM MEASUREMENTS

Throughout powered flight, the control system provides attitudie control while directing
the missile along its predetermined flight path. Also, the control system performs the

necesp, % quencing at launc[., staging, burnout and nose cone separation. At the

same time, due to the natural aerod .namic iistability of the missile, sufficient control

must be provided to overcome the disturbing effects of extraneous forces encountered

by the missile during flight.

T11-hte control system is conveniently separable into two major subsystems, the airborne

autopilot system and the inertial guidar -e system.

A. Autopilot

1. General - The autopilot system has four basic functions:

a. To roll the missile to the proper azimuth during the initial vertical climb

aad to pitch the missile over into the proper trajectory prior to develop-

ment of the inertial ballistic trajectory;

b. To stabilize the missile di-ing powered flight;

c. Through acceptance of the pitch yaw and roll guidance comra.aads, to

correct for deviations from tne proper trajectory; and

d. To provide pre-set switching funci.ions including,

(1) command discrete acceptance, enable, rand pre-set back-ups,

(2) gain changes. and

(3) various subroutines.

Th* , autopilot swstern for "E' series will function -ssentiall', in th. same rrnnner

as it has for 'D" series. thuwev,'r, the systemn has been rep-,L.ageu ýdri several

compunen ts have be- rodesigned. A sigrnificar' hange in autopilot operation

was necessitated by the incorporatiun (A the MA -3 pr,)puision s-,stt,'if. It is no [

j ANI.A iNFQ A N , ' if NhA ýN At aS I I N ItO A I A: k N T Hf 4tA N(. Nf jV!F4Ar A* .;. It It
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longer necessary to null the sustainer engine at staging since on the MA-3 engines

there is adequate clearance, therefore the sustainer will gimbal throughout staging.

The autopilot programmer has been redesigncd and is now all electronic, however,

it stilt provides the same functions and performa the same operations as before.

The only ch_,ge in the gyro package is the addition of a roll torquing amplifier. In

the servo can, pitch, yaw and roll filters have been added. There are also new

all electronic filters incorporated to replace the old electro-mechanical integra-

tors. The filters use the operational amplifier technique of a d-c amplifier having

an input an2 a feedback network that provides the sane frequency response that

electro-mechanical integrator ard stabilization filter provided. The servo ampli-

fier has remained unchanged. The entire autopilot system has beer repackaged

into rectangvlar shaped units ui.iizing printed circuitry to accomplish weight saving

and more efficient space utilization. The rectangular shaped packages have mag-

nesium castings with aluminum covers. The flight prograimmer has no moving

parts and the reliability has been increased with the incorporation of printed cir- --B

cuitry. The weight of the flight programmer, however, has increased slightly.

2. Measurements Planned

To prove the capability of the atutopiloW -yvs -m to perform the required func-

tions, autopilot thsting will be emphasized in the flight testing of the missile.

The instrumei,ýtion provided for this purpose is desciribed below, with the

measurements discussed by their natural groupings.

a. Rate G) co Signals (852R. $53R. S5411)

These are mn.-a "lrements of thc voltage output of the roll ($52R), pit-h

(S5;1R) a-d yy w (S54R) autopilot rate Kyros. This output is proportional

to the angular elocity of the mist;ilc, ind is the means through which

dynamic stabilit\ of the r,:issile is achieved in flight. These mea-ureru,,•s

actually provide a time history of -)issile stability during fiight. Tran-

sien:;s, limit cycle sloshing iUuild- up, w-l other instabdilities are all rc-

iected in the intornmation.

To provilse is at! '-a o( i,? control system 4-orn the ,,, t.. " -

ea; h rat-' gyro biases an emitter f-lilwc-r to produce a signal fo telen•-

etering. Sin, - th,, output of the rate y .:s Is zO atplitude ii ted

400 cycle phase reversihg A, signlal. the ou t put (0 the emitter fIi.lo%)er

also has these ,haracri~ttcs. Conversi,,n ot the sign-a] is ac,2omphishvd

b ron:ting the signal through a deriodulaiu n.-,guai concditj• nOg ne1rg

'A~R TA H,~N j-TA. N4 i' V0' f,' T At TA NA T ,IAU -N .9 T,)' A4 4 A

;tc~ TN ~NA'~ 1 T~ANAA~QN ~ATAI h~L! ON I ~ N ~U A N . N .2~c j .XN.P. . 3
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The conditioned signal is then telemetered on the FM/FM Channels 1. 8, B

1.9 and 1. 10 on all E flights.

b. Displacement Gyro Signals (S61D, S62D, $

Thrlse measurements reflect missile angular displacement abuut a pre-
Eet reference in the roll (S61D), pitch (S62D) and yaw (S63D) channels. '-(p
Position control of the missile is controlled through th,.ese gyros, which

may be torqued by either the guidance syster., or by the flight progran.°

mer.

Although the output of these Lyros is a positi,:- command signal, the units

acrtaally sense a rate of displacement about the reference. This i, inte-
grater! within the package to obtain a position signal o71-put. As in ," "

case of the rate gyros, the telemetry signal is obtained from an emitter
follower xihose output is proportlon:.l to the displacement gyro output.

Since 6,is is a phasc reversing, 400 cycle amplituX'., modulated signal, it

is d3modulateu and signal conditioned to make it compatible with the telem--
:eter. The ifnormation is crcss-connected on a commutator to give 20

sampleS per second.

c. Thrust Charaber Positions (S203D, S204D, S205D, S206D, S222D, S223D, I

S233D, S234D, S255D, & S257D)

These are mepsuremnents of the output of the flight control system, and
as such. are impoLtr't for gross malfu-<tion and failure analysis. The

booster and nstainer thrust cbprnber deflections arc sensed by linear
potentiometers, one in each plane of girnbaling freedom which are shaft

coupled to the gimbal block. Since 5 VDC is applied acros, each x;tenti-
Trmeter, the output of the transducers vary between 0 and 5 VDC as tie

thcust chanibers girnbai between their stops. The outputs are then routed

., through co(dit.ning cirouit r. ()hO ali F missile flights, tha B31 (S203D1)
S205D) a,,nd sustainer (S2.51D, S-25a71)) cngi i p'osition mnasurements are --1w
teleniered ,:n centin,,.ous channels, le the B2 (S204D, S2061i;)(flc
oo~ntien inf, ormation is conimutateo at 60 samples Jer .econd.

ENIs

*\; A \ NA•* 'NNt *: M~~ 1 f A j~~
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The vernier (S222D, S223D, S233D. S234D) engine position movements
are sensed by linear potentiometers which are mechanically linked to
the vernier actuators. The pitch transducers have a full scale travel
of 1.091 inches: and the yaw transducers have a full scale travel of
3.054 inches. 5 VDC is applied across each conditioning network
to obtain a signal suitable for telemetering and then routed to RF2,
Channel E, for time division multiplexing at 60 samples per second,
prior to transmission.

d. Programmer Functions

The autopilot programmer receives discrete comimands from guidance,
acts upon them, and as a final result - perorms switching to pass
these or resulting command signals to t0e acting system.

On the "E" series missiles, three dir.crate commands are received
from guidance. They are monitored as staging signal (1570X), sus-
tainer cutoff (1522X) and vernier cutoff (1521X).

The staging signal initiates subroutine 1 in the programmer. Booster
cutoff occurs 0.1 seconds later. This is monitored in a B1 cutoff
relay closure in the NAA engine relay box (P547X). At 1.6 seconds
after the staging discrete, a command opens the Conax valve allowing
pneumatic pressure to operate the staging mechanisms. The com-
mand to theuvalve Is measured as (M32X).

Sustainer cutoff discrete Initiates subroutine 2 at the programmer and
operates a relay in the NAA engine relay box. The operation of this
relay is monitored as (P347X).

Vernier cutoff discrete initiates subroutine 3 at the programmer and
operates a relay in the NAA engine relay box, This relay is instru-
mented as (P548X). Four seconds after VCO; a release payload
signal (S248X) is sent.

B. Guidance

1. Functional Description

All E Series flight missiles will be guided by the ARMA All Inertial O
Gjidance System. The Missile Guidance Set (MGS) is Lhe Airborne

T,"S OOCUMENT CONTAINS INWTOMATIOR AfftCTING THE NATIONAL DEFENtS OF 10[ UNITED STATES WIINNI ?Nt MEANI NG THE ESPIA LAWS. TIE it
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portion of the guidance system. The MGS consists of an inertial platform,
control unit and digital computer. In addition, for R&D instrumentation

purposes, analog and digital signal converters and an analog signal con-
verter input filter unit are also utilized.

The inertial platform Is precisely oriented by ground-based alignment
equi'pment prior to launch. After the missile is launched, gyros in con-

junction with a servo system are utilized to maintain this orientation of
the platform with respect to inertial space. Accelerometers, located on
the platform sense the acceleration of the missile in three orthgonal
directions. These values of acceleration are corrected to include gravi-
tational acceleration and then integrated in the airborne digital. computer
for computation of yaw steering commands, the Range Error Function

(REF), and the Crossrange Error Function (CEF).

The MGS generates steering commands from launch throughout powered
flight but these signals are not enabled by the Autopilot programmer until
appropriate times in flight. A fine-roll control signal is pr vided by the

MGS platform azimuth resolver. This signal is used to correct the auto-
pilot roll program from T + 16 to T + 19 seconds. The MGS pitch gimbal
resolver output is fed directly to the autopilot to control the missile pitch
attitude after booster staging. The Crossrange Error Function (CEF) is
computed from accelerometer outputs and Is stored In the computer until
after booster staging. After staging the accumulated CEF in combination
with subsnquent calculations of CEF is fed into the autopilot as a yaw
steering command.

Four discrete commands, staging, sustainer engine cutoff, vernier engine
cutoff and warhead pre-arm, are generated by the MG'I. When the down-

range velocity exceeds a predetermined value the staging discrete Is com-
manded. The REF computed from the accelerometer data I i the basis for

the generation of the staging, sustainer engine cutoff and vernier engine
cutoff. Providing that the operational flight safety function of the corn-
puter predicts a generally correct impact the computer comnoinds warhead

pre-arm.
2. Accelerometer Output Measuremrnts a513A, I514A, I516A, I517A,

1519A, 1520A)

Three e-bratirng string accalerometers are installed on the stable platform.
Each accelerometer contains a sensitive mass which ic held in position by

T41S C-OCUMENT CONTAINS INF(IRMATVAE AIFICTING •HE NATIONAL W)FlNSE Of TNt UNITED STATES WITHIN THE MEANING Olt THE fPI[ Oft E LAWS. tint it.
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two vibrating strings and centering tapes. The frequency of each of the
accelerometer strings is approximately 4480 cps in a "0" G field. As
acceleration increases, the frequencies of the two strings vary inversely
with respect to each other at rate of 64cps/G (U2cps/G/String). To avoid
transmitting the 4480 cps signals directly, the Y (11516A, 1519A) and Z
(1517A, 1520A) axis accelerometer outputs exe heterodyned with a 4100 ()
cps signal in the analog signal converter (,SC) before being telemetered.

If the string frequencies go below 4150 cps and are heterodyned they are
attenuated greatly and are of no value. This then allows for string fre-
quencies equivalent to approximately 11 G acceleration to be heterodyned.
It has been calculated that acceleration in the X direction may momentarily
exceed 11 G's due to high acceleration in the X direction (downrange),

* noise, vibration, missile acceleration characteristics, and characteris-
tics of the platform shock mounts. In addition in order to reduce the
string frequency data accurately, both string frequencies of each accel-
erometer must be telemetered directly or both must be heterodyned with
the same frequency before being telemetered. Therefore, thc, two stringS~0
frequency measurements from the X accelerometer (1513A and 1514A) are
not heterodyned but are telemetered directly.

The string frequencies of each accelerometer are fed directly into the
airborne computer. In the computer the sum and difference in CPS be-
tween the two string frequencies of each accelerometer is used to calcu-
late missile vector velocity, position and steering functions.

The basic equation used is:

Vx,y,z = Kx,y,z Fsxyz Cdx,y,z

Where Vx, y, z is the instantaneous velocity x,y, or z in ft/sec

Fsx5 ytz is the sum frequency in CPS of the X,Y, or Z

accelerometer

Cdxy, z is the total counts of difference frequency (CPS X

time) of X, Y, or Z accelerometer from t=0.

The constant Kx,y, z is in ft/ Efec2 (CPS)2 = ft/cycle 2 of the

accelerometer in question.

THIt OOCUM1i.4T COAfItN rIMMICMATOIW AIFECTIN4 Tfl NATIONAL MflFST OF TIN wPITED STATES W110f1N Tlf MWAUNIN OF THE ISPIONAU LAWS. TITLE 13.
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3. Digital Measurements

The following computer functions are sampled and transmitted in digital

form via the telemeter.

Computed missile X position and X vector velocity (1505H, 1502L)

Computed missile Y position and Y vector velocity (1506H, 1503L)

Computed missile Z position. and Z vector velocity (1507H, 1504L)

Range Error Function (1508H) B

Crossrange Error Function (1509H)

ElapsedTime (1510W)

These 9 measurements are serial, binaty non-return-to-zero words.
"The complete sequence is shown in the Inertial Guidance Digital Word
Structure Schematic. The smallest repeatable pattern is a cycle re-
curring every 0. 5 second aid each cycle is divided into 8 similar se-

quences of about 1/16 second duration. A start pulse precedes each cycle
and a sequence start pulse of 5580.4 u seconds precedes each sequence.
All words are contained in each sequence except CEF which is inserted
during sequence 6. However, each sequence is the same length. Each
word is 20 bit (non-return-to-zero) and each bit is about 140 u seuonds
long. The data word is 17 bits and the other 3 bits are used for marking
the star e of the word, indicating the sign and indicating the word parity
(total data word sum is odd or even). Words X, Y and Z are repeated
each sequence but change only once per cycle. T and REF may change

each sequence.

The measurements themselves are sampled from the computer and the
pulses stretched and cornditioned in the Digital Signal Converter. Their
output impedance is 14K and the signal level will vary between 0. 5V and
5V. The velocity and position measurements will be compared with ex-
ternal tracking data (I. e., Azusa, Mod Ill Trajectory Instrumentation and

Strobe Light) to verify the accuracy of the guidance computer outputq. In r-N!y
addition, as stated in the discussion of the accelerometer measurements,

the airborne computer output measurements will be compared with values

computed independently in a ground computer.

I iU'I[NT CONTSIAIS I•N- Y0MATO;, ArFECTING Tif NAfONAýý EfENSE Of THE UONI4 STATES WII•|l N TlE MEANING Of rTHE fS•?O•O LAWS. TIMLI JIS
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The following table presents the value represenled by each bit of each
of the nine digital words.

ift/sJcRadians
Bit Sec feet Radians RE F

Position x Y z i T _x y z CEF T SCO T > SCO

1. --- WORD MARKER PULSE

2. 2-2 [ 26 2-16 2-12 2-17

.25 0 64 .000015259 .000244141 .000007629

3. 2-1 27 2-15 2-11 2-16

.5 0 128 .000030518 .000488281 .000015259

4. 20 28 2-14 2-10 2-15
1 0 256 .000061035 .000976562 .000030518

5. 21 2-4 29 2-15 2-9 2-14

2 .0625 512 . 00122070 .001953125 .000061035

6. 22 2-3 210 2-12 2-8 2-13

4 1024 .000244141 .00390625 .000122070

7. 23 2-2 211 2-1 21 2-12
8 .25 2048 .000488281 .0078125 .000244141

* 8. 24 2"- 212 2-10 2-6

16 . 5 4096 . 000976562 . 015625 . 000488281

9. 25 20 213 2-9 2-5 2-10

32 1 8192 .001953125 .031250 .000976562

10. 26 21 214 2-8 2-4

64 2 16384 .00390625 .0625 .001953125

7 2 5-7
11. 2 22 215 2 2-3 2-8

128 4 32768 .0078125 .125 .00390625

8 3 16 .- 6 n-2 -
12. 2 2 2 2 2 2

256 8 65536 .015625 .25 .0078125

TH!I DOCUMENT CONTAINS INFORMATION AFI'( NG THE NATIONAL DEFENSE OF THE UNITED STATES WOIHIN THE MEANING Of THE ESPIONAGE LAWS, TITLE 18,
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f/e Radians
ftist e Sec feet Radians REF

Position x y z T x y z CEF T SCO T >, SCO

13. 29 24 217 2-a 2-1 2-6

512 16 131072 .03125 . • 015625

14. 21 25 218 o-4 20 2-5

1024 32 262144 .0625 .03125

15. 21 26 2 2 - 2 1 2-4
2048 64 524288 .125 2 .0625

S16. 22 2' 220 2-2 22 2-3

4096 128 1048576 . 25 4 . 125

17. 213 2 21 2-1 23 2-2

8192 256 2097152 .5 8 .25

18. 214 29 222 20 2 2-1

1 "384 512 4194304 1 16 .5

19. SIGN-f -. -- ------1 _ ___ __I I

20. PARITY

NOTES: 1. Numbers less than 2-9 have been rounded off to 9 significant figures. B

CEF and REF computations will still be good to at least seven siguifteant
figure..

2, Tlh. sum of all numbers less than 2- contribute only . 2 rilliradian to

the REF and CEF computation. Therefore, except ior CEF and REF

values near zero, these numbers can safely be neglected for most
purposes.

S3. Time begins on the left. i.e., the word for - appears first in the DSC
output after the sequence marker, followed by y, etc., with REF being

:HIS DOCUMENT CONTAINS INFORMATION Auf-CING THE NAYII)NAL .'•F[Na, OF Tb E UNPTEO SIATL WIIHIN THE MEANING CF THE ESFIONAGE LAWS, TITLE 18,
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the last word before the next sequence marker. Bit position is also read
from left to right. That is, the least significa,,it bits appear first.

4. Resolver Output Measurements (1529V, 1530V, 158OV).

Resolvers are located at each platform gimbal. When the missile changes

attitude, the gimbal angle changes correspondingly. The resolver signals
are proportional to the gimbal angle and thus to missile attitude. All the
resolver outputs are 400 cycle, amplitude and phase modulated signals
which are compatible with the autopilot and are therefore suitable for
steering.

The roll resolver does not serve any purpose with the present configuration
during flight. Pitch resolver output is fed directly to the autopilot to con-
trol the missile pitch attitude. The Azimuth resolver will be used to cor-
rect the missile roll program. This resolver is used since AIG Azimuth
corresponds to missile roll at launch. The CV-A autopilot will roll the
missile from o to fifteen seconds. Then tWe azirauth res'-1ver will make
corrections to this roll program from 16 to 19 seconds. The roll adjust-
ment is capable of correcting 10 degrees of error. The resolver signals
can be used to obtain missile attitude information as well as detecting
guidance syster.n.malfunctions.

5. Yaw Steering Measurement (1528V) B

The Crossrange Error Function (CEF) is computed from accelerometer
outputs and stored in the computer until after missile staging. After
staging the accumulated CEF in combination with subsequent calculations
of CEF is fed into the autopilot as a yaw steering command. The , aw
steering signal is a '00 cycle phase reversing signal that is used to torque
the autopi' t gyros. The magnitude of the yaw steering command is con-
trolled by the amount of CEF calculated by the computer. This signal
is conditioned in the Analog Signal Converter before being telemetered.

6. Servo Error Measurements (1549D, 1550D, 1551D)

These are measurements of the c-ror signals in the platform servos which
maintain the platform (and thereby the accelerometers') initial orientation.
The servo errors, which are derived from the gyro outputs, are basically
AC signals (40V max) but for telemetry purpse" - re demodulated in the
ASC and their output is biased at 2. 5 VDC to provide for positive and neg--
ative signals.

THIS DOCUMENT CONTAINS IPFORMATION AFFECTING THE JIONAL DEFENSE Of THE UNITED SIATES WIIHIN THE MEANING OF THE ESPIONAGE LAWS, TITLE Is,
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Two servo motors are usud to take out backlash from the servo system.
This is accomplished by constantly applying approximately 20 volts to the

field of each motor in a direction which causes the motors tý, oppose each

other. A differential signal oi t o 2 volts is necessary to break sticktion
in the motors and cause the platform to move. This prevents noise from

moving the platform. In the ASC the two control voltages are combineo

for telemetering into one signal equal to their difference. These are gross

malfunction measurements only. They indicate whether or not the plat-

form is followuig the gyro outputs.

7 Redundant Gyro Measurement (I552D)

Two gyros are utilized to sense platform attitude Gyro B senses changes
in roll and azimuth. Gyro A senses changes in pitch and roll/azimnuth

(redundant). The gyro B roll and azimuth output signals and the gyro A
pitch output signal are fed through a servo loop to torque the platform and

thereby null the gyro outputs in these three axes. If there is any disp~ace-

ment in the redundant gyro axis, a signal is fed from a closed-loop ampll-
fier to torque the gyro and t-"reby keep it centered between the mechanical
stops. These stops are provided for all gyros and prevent an alignment

error greater than two rlegrees between the gyro axis and the stable plat-
form. If the redundant gyro axis is not kept at null, precession of gyro A
about the Y axis may result. This measurement is used for gross mal-

function data, determining the error in the nulling circuit, and as a roý.gh

measure of gyrG drift.

8. Time T Measurement (1581W)

Tir-e T is the time at which the "O" offset of X accelerometer is removed

and also the time of initiation of operational flight safety. The operational
flight safety program is effective from time 'T to sustainer engine cutoff.

If !he Azimuth resolver goes beyond a certain value after time T, no pre-
arm signal will be initiated. This measurement may be used to uxplain
why no pre-arm signal was sent to the nose "-one.

A zero offset control unit is used to adjTist the accelerometer output fre-
quency to correct foi dccelerometer scale factor deviations from the
value which the computer Las been designed to operate upon. This signal

biases the acc-lerometer output wutil a sinal is sent from the computer

S(at time T) which removes the offse.t bias. This ,"rrection is made only

to the X accelerometer since it is the most criticar
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9. Computer Redundancy Measurement (1537X)

Each arithmetic computation is made in parallel in the computer. If the
results of the two do not compare within limits, a pulse is telemetered.

10 Staging, SECO, and VECO Discretes (1521X, I522X, 1523X, and 1570X)

When the downrange velocity exceeds a pi-edetermn ed value the staging
discrete is initiated and transmitted as a 28 VIY signal to the CV-A
autopilot. This 28 VDC signal is monitored (1521X) at the output oA the
computer.

The REF computed from accelerometer data is the basis for the genera-
tt- of the sustainer engine cutoff and vernier engine cutoff. Both these
discretes are monitored (1522X and 1523X) directly as 28 VDC signals
which are transmitted to CV-A autopilot programmer. These two dis-
cretes are also tied together for instrumentation purposes (I570X). All
three of these measurements are 'blipped" as well as transmitted over
a commutated channel.

11. Pre-arm Signals (J525X, 1526X, and 1527X)

The computer umit contains two counters, with two stages each. Part of
the program consists of an examination of RrF, CEF, and incremental
velocity to assure that they are smaller than some predetermined val",.

When any one of these conditions is met the counter is advanced by "one".
When all these conditions ha,- been met the counter will sit in the "three 3
state". When the test 1. performed again, the second counter is Advanced.
When both counters are in the "3"' state a pre-arming signal is given by
the closure of two series-connected relays as a 28 volt DC signal, The
output of each counter ,3 monitored (0525X, 1526X) and the closing of

these relays is monitored (1527X) by teiemetering the output signal, These
measurements are all direct measurements of the 28 VDC control s I n

An operational flight safety system is provided which makes a crude *nde-
pendent checi, of the system's performance. Briefl), the flight safet
monitor checks the platform for excessive drift and checks the syste;
for excessive yaw steering. The wverall futctioning of this unit is c ecked
by monitoring the pre-arm signal (i _7X) at the output of the pre-arm
relay. •J
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Computer Minus 50 VDC Power Supply Measuremeii. (1543V)

This is a critical computer reference voltage. A fluctuation in this voltage
may cause additional digits to be added or dropped in the computer.

13. Miscellaneous Environmentl and Power Supply Measurements

Several environmental and power supply measurements are also provided.
Gyr- temperature measurements (1531T, 1532T) are perhaps the most
significant of the environmental measurements. The gyro rotor assembly
is immersed in a fluid which, when heated to the proper temperature,
holds the assembly in neutrai buoyancy. If the temperature varies, the
resulting torque may cause excessive gyro drift. One temperaturc meas-
urement is taken on each gyro.

Temperature measurement of the binnacle (1533T) the computer (1535T)
and the Analog Signal Converter (1534T) are ambient temperature meas-
urements. All measurement instrumentation for the foregoing are physi-
cally located internally within the "containers" of the units.

Vibration measurements are made along the X, Y and Z axis of the plat-
form, the control unit and the computer. These are discussed under Air-
frame Instrumentation Section.

The binnacle pressure measurement (1572P) ;s taken to verify that pres-
sure within the platform housing (sphere) remains approximately con-
0-411t , it :0 .I!,,; ,•rt' In Mca~zii- i,,•trumentation is installed in -- 'B)

a boss located on the outside of the platform ho.using sphere.

In addition to the critical minus 50 v, power supply described previously

the foliowing poWer supplies are monitored via telemetry:

a. Control 115 \oIt AC phase B (1540V). This is a Measurement of

phase B of the Conv:,r supplied 115V WC power.

b. Control minus 22. 5 voltage (1541V).

c. Computer minus 16. 5, minus 10, plus 4, and plus 38 volt power
supplies (1544V. 1545V, 1)47V, 1548V).

T. :NIA' , IN F T 0. THF fi:T. N1 )NA1 Afi,( EI T( N ISI[ ,T. TH E AiI-INN f ]0 MAN L NTC4H0 I ,P[ ONAGN LAWS TI TLE I1,

A C A T 0' AN -~~~ TH, TW y. \)NY OR Tkt j *I Of CS fJ'Of4 IS .'. AN MAN~iF O TO AN ONA,OHORIZ:D P[ RSON 15 PR-01! D IT tO S I



REPORT NO. AZC-27-05S CONVAI R-ASTRONAUTICS
PAGE NO. 3-34

14. Guidance Landline Measurements

For checkout and pre-launch test purposes many of the guidance measure-
ments are provided via the landline system. This eliminates the necessity -
of telemetry support for these checks and pre-launch tests. It also pro- B
vides a record for post-test comparison with measurements of inflight

performance. The following is a list of iunctiono to be recorded on mag-
netic tape:

TAPE TRACK MEAS. NO. DESCRIUM-TON

1 11603X WORD GATE FIVE

2 I1604X MULT GATE SIX

3 I1605X 112 CPS GATE

4 ------- 50 KC

5 ------- 100 KC

6 ------- 100 KC

7 ------- TIMING, VOICE,
SPEEDLOCK

8 DIGITAL CHANNEL *B

9 I1515A ACCELERGMETER X F1

10 I1518A ALCELEROMETTFR X F2

11 11517A ACCELEROMETER Z F1

12 I1520A ACCELEROMETER Z F2

13 11516A ACCELEROMETER Y F1

14 11519A ACCELEROMETER Y F2

* Digital Channel includes the fo!:.owing measurements:

11505H COMPUTER POSITION X I1502L COMPUTER VELOCITY X

11506ii COMPUTER POSITION Y 11503L COMPUTFER VELOCITY Y

11507H COMPUTER POSITION Z 11504L COMPUTER VELOCITY Z
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t1508H RANGE ERROR FUNCTION I1510W ELAPSED TIME

I150914 AZM FRROR FUNCTION

The format of this channel is shown on the Inertial Guidance Digital Word Structure
illustration (see list of illustrations).

In addition to th. measurements recorded on magnetic tape nine guidance measure-
ments are recorded on an 8-channel Sanborn recorder according to the fullowing format.

RECORDER CHANNEL MEAS. NO. DESCRIPTION

1 11591C PITCI GYRO TORQUE

2 11592C ROLL GYRO C")RQIUE

3 11593C YAW GYRO TORQUF -

4 11594D PENDULUM #1 NULL

5 11595D PENDULUM #2 NULL

"6 I1596D OPTIC SIGNAL

7 ------- EVENTS *

8 ...... 400 CPS REFERENCE

• Events include the !ollwing:

&ý521X VERN ENGINE COF SIG

1152.2-X S ENGINE COF SIG

I15'0X STAGING SIGNAL.

IV. SUPPORTING SYSTEMS MEASUREMENTS

A. Main Tank Preqsurizatio, ;

During flight, the missilebyorne propellant tank pressurization system serves
ý) maintain the structural integrity of the airframe, and to frurni.h head pres-
sure thus issuring propellant flow to the turbopumps.

Helium usage ra.es and distribution will lbe determined on several E series
flight articles for design informn-tior,. The temperature (F247 T) and pressure
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(F246P, F260P) of the helium in the supply bottles will be measured to permit
calculation of the mass of gas expended. Calibrated orifices will be inserted
in the fuel and L02 tank pressurization lines. If the differential pressures
across the orifices (F34P, F147P), and the pressure (F212P, F65P) and tem-
perature (F17T, F146T) of the helium going into the orifices are known, then
the helium flow rate to each propellant tank can be determined.

The behavior of the main tank pressurization regulators will be extensively
examined r, the first five E series flight missiles for correlation with the
fight env'ronment, design requirements, and captive missile test results. The
state of the helium at the regulator inlets will be established by the L0 2 tank
pressurization regulator inlet pressure (F114P) and temperature (F115T)
measurements. Actual regulator performance will be revealed by the pressur-
ization linp orifice differential pressure-(F34P, F147P) and background pres-
sure (F212P, F65P), and main tank ullage pressure (FIP, F3P) instrumenta-
tion.

The helium heat exchanger performance will be monitored on the first five
flight missiles for comparison with helium usage and captive test data. The (3
temperature change effected in the helium when passing through the heat ex-
changer will be established by the supply bottle (F247T) and L0 2 regulator in-
let (F115T) temperature measurements.

Finally, the main tank ullage pressures (FiP. F3P) will be monitored on all
vehicles as they are'the end results of the missile tank pressurization system.

B. Hydraulic System

Extensive hydraulic system analysis in support of the E flights will have been
made from analog computer studies and captive missile testing. Instrumenta-
tion on the flight missiles will be limited to measurements for verifying ade-
quate hydraulic system performance and to indicate any possible malftmct--A,

should such occur.

Pressure measurements in each system (H140P and H33P) have been strate-
gically located to reflect any major pressure fluctuations in either hydratlic
system. Measurements of guidance command signals, resulting engine posi-
tion measurements and hydraulic system pressures will verify the above
studies. Should flight environment introduce unpredicted conditiow, in the
hydraulic system, this will also be apparent from these fundamental measure- - j
ments.
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Sinec the booster and bun'sainer hydraaiic pumps are mechanically geared t,

the main engine LurbirJus, pump speeds can be computed from P84r mnd P3'9B.

These measurements in conjunction with the previously mentioned pressure

mcafurcuw'ntq will vevijy proper power iaputs to the system.

"The ability of the propellant utilization and head suppression valves to respond
to their command signals will verify the adequacy of the sustainer engine hy-

draulic controls.

C. Electrical Power SEppil

On "E" series mizsles, airbor'ne electrical power will .e provided from a re-
motely activated priimary batLery. The battery is filled with acid from a con-

tainer ruptured by a remotely generated signal, and is capable of remaining

usable in this activa.ed condition for several weeks, providing no power drain

is placed on it.

Missilc AC power will oe provided from either a Bendix or Leland rotary in-
verter as on previous "D" series missiles. In either case the inverter will be
supplied by the 28V niain missile batter,.

The AC and DC power from the battery-Inverter is routed first to the power

distribution box andi irem there is distributed to the various missile systems.

AC frequency 'E5OQ), three phases of AC voltage, and DC voltage (E28V) are
picked up for telemetering from the missile system side of the motor driven

switching assembly of the power distribution box. Phase A and phase C AC vol-
tage are measured by E51V and E53V, respectively. Phase B voltage is Instru-

mented and conditioned by ARMA as 1540V CONTROL 115 Phase B. All three
signals are conditioned '.o limit the instrumented range and thereby expand
the measurement scale. Three phases are being monitored to assist in evalu-

atic-i of the ARMA inertial guidance system, and the static inverter, should it
be incorporated on later "Ell series missiles. Current measurements are not

planned since the electrical loads are knovna from systems testing and the cur-
rents may be calculated knowing the voltage.

D. Tracking and Command Systems

1. Azusa I
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a. Functional Description

Azusa is an all-weather, electronic tracking system which includes
ground transmitting and receiving units, data handling and indicating
equipment, a servo-directed antenna system, and an airborne trans-
ponder located in the missile. Tracking data is provided by the sys-
tem in the for;l. of two direction cosines and range, available either
as three shaft positions or in digital form suitable for immediate use
and/or storage on magnetic tape. "resently, this system, in con-
junction with the IBM 709 computer, is the primary range system for
providing impact prediction information for range safety purposes.

Briefly, the principle of operation is that successive trajectory posi-
tions of the airborne transponder are determined by continuously com-
paring the phase difference between microwave signals transmitted to
the transponder from the ground station, and the retransmittal of
these signals to the ground from the transponder.

The instrumentation provided on this system is designed to enable
continuing investigation of the radio wave propagation effects and air-
borne antenna characteristics. Used in conjunction with information
recorded at the ground station, over-all system operation can be eval-
uated with the instrumentp÷ion described in the following paragraphs.

b. Klystron Power Output (Z2E)

The klystron produces a 5000 MC output which is mixed with the
5060. i 94 MC -nput signal in the crystal mi-er to produce a 60. 194 MC
IF signal. The crystal current is proportional to the klystron power
output and is telemetered to verify that the klystron produces enough
power output to assure proper tracking over the s.cified range.

c. Transponder RF Input/AGC (Z3E)

An AGC (automatic gain control) voltage, generated from the input
signal to the limiter, is fed back to the grids of the RF amplifier
stages. This is a negative voltage proportional to the amplitude of
the signal from the IF amplifier. Its function is to adjust the gain of
the RF amplifier stage in a Iraniwr which holds the IF amplifier ot,÷-
put constant in amplitude regardless of changes in power of the ru
ceived sigrai.
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Since this voltage is proportional to the outpL, Of' thle IF amplifier,
it is also proportional to, the power of the RE input signal to the trans-
ponder. Measurement of the ACC voltage (Z3E) io a convenient and
cvivwentional method of mieasuiring ruceived power level.

2. Mod III E T; ijectory Instr;umentation System

a. Description?

This system i.s basically in adaption of the GE Mod HI,1 guidance system
to AIG tracking purpese, The airborne oc-tion consists of a rat-
beacon. a pulse bea on, , common ariter~na, and associated waveguide
including icw-ýx Aos an.- high ?ass filters. This subsystem operates in
conjunction vwi'h relatcd 1inod ' ground equipment to perform instan-
tantoaE, po~itdo,' and rate me,,.suriing functions for impact prediction.
T'Ae Mod IJ E frajectory nstrumentation System will be installed on
flight missdes rony, Nc captive testing is planned.

R, -.-idPullst P-7con AGC (G579V and G503V)

autornat. - ý.in control (A-C) circuit is utilized in the IF sections
F the p i - 'seacon and the rate beacon. AGC voltages are generated

T. anese cifrcits which are, n-egative signps*.s pioportional. to the strength
of le sivnais being rec.Aved by theý IF amplifiers. Measurements of
ore cf tbh'3 two rate beacon AGC's (,3579V) and thce pidse beacon AGC
(Gi5JEJV) will be teleniatered for post--4est analysis. AlUv~ugh these
measurements a~re useful in determining receiv(4r o their
main valute lies in permitting the investigation of radio ýý-ve propag-a-
tion effects and airbor-ne antenna chaructericties. This 'Mvesttgation4
consists of comparing the power of the signal sent from thi:ý groan"'
with thie power of the signal at the airborne tr-insponders. For this
reasor, the AGC voltage Tmeisurements are calibrate~d dire(tty in
tern's J transponder power input rather than in terme of voltage.

c. Rate Beticon Power OUtL-zt (G582V'

A crystal is iserted in the rate beacon hybrid coupler Which produens
a voltage proportional to thic pover of the cutput signal." from. the rate
beac-an. This mvastuement is u~sed for over-.all rate buacon perfor--
manc.ý e 'aluation and, as in the cask. -Ký the AGC measu,'emcats. for
radio wvave propagation effects ard antenna characteris'.ics.
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d. Pulse Beacon Magnetron Current_(G504C) vFi
The pulse beacon magnetron current is proportional to the duration,
rate, and amplitude of the pulses transmitted from the beacon. The
current is measured by the voltage drop in a section of the magnetron
cathode resistor. Since the magnetron t~ansmits pulss, the voltage
drop is integrated to make it compatible to telemetry. This measure-
meant along with the pulse beacon AGC measurement will provide the
basic information required for post-test analysis of over-all pulse
beacon perform.ance.

e. Additional Data

In addition to the instrumentation provided via the telemetering sys-
tem, parameters instrumented at the Mod III ground statioa reflect
system performance. (See the range data section of the 2eport for
more detail.) Of greatest importance to over-all eystom per-formance
evaluation are the Mod III ground station cornputed missile _osition,
velocity and impact point data. This Cata whe~i compared with other
appropriate trajectory data will indicate how adequately this system
performs its designed function.

3. Strobe Light System

A strobe light system is planned for F R&D series missiles for the purpose
of providing an 0OO!41a traT'kirng ald. The sti~obe light systein ia housed in B
:x single packa~g6 which ccnh,ýinz; a str ;Ibe lamij, asbociated electronics,

and a rermotely activý. ed "one shot" primctry batter.y .T Ei R&D missiles

aftr wichtime high intensity light flashes are emitted at ha 1-sacond

'' tinuous z8 VDC Fdignal to a telemptry rel.-y which swvitdie~s teleimetry chan-
nel E from a com-mutated source to the strob~e Jigh+ svs~ern sjpn` so_.ce.
Each time thie strobe iantip flashes a 5 volt square wave pulse (M.7SX) is
provided to the tf-]ampitrvy system to pr'ovide M~e Orirmig correlotion nec--

essary for Latli,:,ic camera data reduction. The flas'i duratic i ib 1. 0)
milliseconds with a peaking time of 0. 1 mnillisecondb.J
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The ballistic camera system used in conjunction with the strobe light
is described in section 4-Il. F. 2, Trajectory Instrumentation.

Battery Activation is accomplished from the blockhouse prior to
launch. One of the countdown requirements is to determine that the
strobe light battery reached full power potential (26-30 VDC) within
20 seconds after activation. MM144V, strobe light battery, a panel

meter on the RF system console is used to indi Ae satisfactory acti-
vation of the battery.

4. Range Safety Command System I

The function of the airborne Range Safety Command (RSC) system is
to receive and detect coded RF signals from a ground control station
and to cause appropriate engine cutoff action or explosive destructicn
of the missile when so commanded,

The RSC system is composed of a ground station, two receiving an-
tennas connected through a couple., two command sets (either of
which will operate on the signal from either antenna), an arming
switch and a destruct unit. Upon initiation of a manual fuel cutoff
coni:nand, an automatic fuel command signal transmitted from the
ground is frequency mcrulated by a combination of frequencieg. The
airborne co-mand sets receive this signal and detect the modulating
frequencies. A relay logic circuit decodes the information and pro-
vides a 28 VDC output to the destructor and/or the engine relay box.

a. #1 RSC RF Input/AGC (D7V) L. I.

The automatic gain control voltage generated from the output of
the second IF amplifier of the #1 receiver is used as a measure
of the received signal strength. This is required to verify that
the signal in the RSC receiver is strong enough to be properly
detected. This is an aid to determining maximum safe operating
range.

b. RSC Cutoff and Destruct Outputs (DIV and D3X)

The cutoff and destruct instrumentation is a measurement of RSC0 decoder (relay) operation. The destruct instrumentation (D3X)
monitors the destruct relay position in either set. The cutoff
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instrumentation (DIV) for both receivers is tied together in a
summing network to produce step deviations on the telemetry
output sufficient to determine whether the signal was an auto-
matic or manual fuel cutoff signal. The circuitry is designed so
that a manual fuel cutoff signal will produce a 2.3 VDC output
(46% of IBW) for telemetering and an automatic fuel cutoff signal
will produce a 4.6 VDC (92% of IBW) signal for telemetering. In
the event a destruct signal is generated by the RSC system. This
output is also superimposed on the Pitch Rate Gyro Signal ($53R)
on continuous channel 1. 10 to provide a precise time of function
occurrence.

5. Telemetry

The telemeters used on the WS107A-1 XSM-65E missiles are of the

same design as tnose used on the past R&D missiles, and hence, a
high degree of reliability has been obtained. For these reasons no
measurements of the telemeter itself are planned. Evaluation will be
performed from recordings of signal strength and center frequency, ' I
and from dhe quality of data received.

V. PkAYLAQADINýSTRUMENTATION

A. Re-Entry Vehicles

Instrumentation of the re-entry vehicles is the responsibility uo' the re-entry

vehicle associate contractors. Likewise reduction, analysis, and reporting
of data obtained on re-entry vehicle performance is also the responsibility of
the re-entry vehicle associate contractors. Normally this data is of little
significance in the analysis of the performance of the remainder of the Atlas
missile. At times, however, when a complex problem arises, re-entry
vehicle data can be of considerable value to Atlas missile test analysis. For
this reason the following sections pertaining to re-entry vehicle instrumentation
is presented for Convair personnel information purposes.

1. Atlas Monitored Signals ($248X, YIX)

The re-entry vehicle contractor is responsible for separating the re-entry
vehicle from the Atlas. Convair responsibility is to send. a release signal

to the re-entry vehicle which in turn initiates a separation routine.
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This signal is part of an autopilot programmer subroutine based on ver-

nier cutoff. Instrumentation of this signal (S248X) is provided to verify

that it is correctly sent.

On those missiles that carry an Avco re-entry vehicle, a microswitch
will be installed on the adapter by Avco to irnicate re-entry vehicle sep-

aration. The microswitch indication will be monitored (Y1X) by the Atlas 1
telemetry system.

2. Avco Series IV FRV4-1

One telemetry transmitter is utilized in the Avco Series IV FRV4-1 re- (
entry vehicle. The telemetry system is not activated until apogee. The

following is a typical list of measurements, by sampling rate, trans-

mitted by the telemeter. Further de.ails may be obtained from Avco.

AVCO

SAMPLING RATE MEAS. MEASUREMENT RANGE I
(SPS) NO. DESCRIPTION FROM TO UNITS

Continuous F6135 LINEAR ACCELERATION Ayl M20 20 G
Continuous F6136 LINEAR ACCELERATION AzI M20 20 G

Continuous F6269 ANGULAR RATE ABOUT M30 30 D/S

Y-AXIS Q1

Continuous FG271 ANGULAR RATE ABOUT M720 720 D/S
Y-AXIS Q2

Continuous F6270 ANGULAR RATE ABOUT M30 30 D/S

Z-AXIS RI

Contini-us F6272 ANGULAR RATE ABOUT M720 720 D/S
Z-AXIS R2

Continuous F8340 CASSETTE EJECTION

DETECTION

Continuous F?013 IMPACT FUZING SYSTEM I
OUTPUT

O Continuous F2014 IMPACT FUZING SYSTEM 2

OUTPUT

THIS DOCUMEN' -ONTAINS INTFOf• ,ATION AFFECTING THE NA
T
IONAL DtFENSE Of IKE UNITED STATES WITH IN THE MEANING Of THE ESPIOOA4 LAWS. TITLE it.
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AVCO

SAMPLING RATE MEAS. MEASUREMENT RANGE
(SP. . NO. DESCRIPTION FROM TO UNITS

Continuous F2015 WARHEAD DEFORMATION
SIGNAL

20 F2009 AIRBURST SIGNAL NO. 1

20 F2010 AIRBURST SIGNAL NO. 2

10 F6133 LINEAR ACCELERATION AX M.0 10 G

10 F6134 LINEAR ACCELERATION AX M70 0 G

10 F6268 ANGULAR RATE ABOUT M720 720 D/S

X-AXIS P1

10 F8245 NOSE, FORECONE, FORWARD
PRESSURE (34.02, 400)

10 F8246 NOSE, FORECONE, MID
PRESSURE (36.98, 680) B

B
10 F8247 NOSL, BEHLTD SHOULDER

PRESSURE (41.84, 550)

10 F8248 CYLINDER, AFT PRESSURE

(116.00, 5°0)

10 F8249 FLARE PRESSURE
(125.50, 550)

10 F8250 FLARE PRESSURE
(144.64, 550)

10 F8253 BASE PRESSURE

10 F9149 STAGNATION POINT ABLATION
(21.78, 0')

10 F9150 SONIC POINT ABLATION

(25.20, 13")

10 F9151 SONIC POINT ABLATION
(25.20, 193-)

10 F9152 TANGENT POINT ABLATION
(30. 2, 130")

TNS X UM*JI CONTAINS IlMFORMATION Alfi.CING TWI NATIOkAj DO[UrS4 of THE U1'TtD STIATE5 *0a v TmH MtARNIPNt ýt - SPIONAGf LAWS. T4TL( 3
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AVCO
SAMPLING RATE MEAS. MEASUREMENT RANGE

(SPS) NO. DESCRIPTION FROM TO UNITS

10 F9153 BEHIND SHOULDER ABLATION
(41.46, 350)

10 F9154 BEHIND SHOULDER ABLATION
(41.46, 1250)

10 F9155 BEHIND SHOULDER ABLATION
(41.46, 215-)

10 F9156 BEHIND SHOULDER ABLATION
(41.46, 305-)

10 F9157 CYLINDER, AFT ABLATION
(116.00, 350)

10 F9160 FLARE, AFT ABLATION
(144.64, 350)

10 F833 1  857j of 4. OV DERIVED FROM 3.4 VDC
29V SUPPLY, 40. 0 KC SCO

10 F8336 07 CAL. PULSE, 40 KC SCO GND

10 F8314 50'%': CAL. PULSE, '( KC SCO 2. VDC

10 F8316 85% CAL. PULSE, 40 KC SCO 4.0 VDC

F2001 LOCKOUT SWITCH NO. 1

5 F2002 LOCKOUT SWITCH NO. 2

5 F2007 ARM DELAY NO. 1

5 F2008 ARM DELAY NO. 2
5 F3274. 1 TANGENT POINT TEMP (30,12, 55°)
5 F327-. 1 TANGENT POINT TEMP (30.12, 145°)

5 F3276.1 T t•NGENT POINT TEMP1 (30. 12, 2j450

5 F3277. I TANGENT POINT TEMP (30. 12, 3250)

5 F3282 FLARE TEMPEHATURE (125.72. 42ý-

•1• 5 F3283 FLARW' TEMPEiiAT'URE (25.72, 420)

0 T% Ck. ' A' %r, 'HE 14AT,:%A , C'NA. h~t 2f THE Ltft: E0 SATt, A,'-4 i !N VF'~k!Z of TKJ I'P ~ Lt A W ! ,
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AVCO
SAMPLING RATE MEAS. MEASUREMENT RANGE

(SPS) NO. DESCRIPTION FROM TO UNITS

5 F8347 REF. JUNCTION TEMP.

(FORWARD)

5 F8348 REF. JUNCTION TEMP.
(AFT)

5 F8337 0% CAL. PULSE 22 KC SCO GND

5 F8349 39% CAL. PULSE 22 KC SCO 20 MV

5 F8350 66% CAL. PULSE 22 KC SCO 34 MV

5 Fk351 l10% OF 4.0 V SUPPLY 22 KC 4.0 VDC
SCO

2 F2005 BAT'i ERY VOLTAGE NO. I

2 F2006 BATTERY VOLTAGE NO. 2

2 F2011 IMPACT FUZING SYSTFM 1
MONITOR

2 F2012 IMPACT FUZING SYSTEM 2
MONITOR

2 F8251 FIN NO. 1 PORT PRESS.
(144.32, 176° 30?)

2 F8252 FIN NO. I STB'D PRESS.
j ~(144.0o2, 183- 30')

1F0016 PHYSICAL SEPARATION OFF ON

1 F20013 ANA BATTERY NO. 1
MONITOR

1 F2004 ANA BATTERY NO. 2
MONM TOR

F3255 NOSE, SiONIC POINT TEMP.
(25. 24. 2''32

F F3 256 NOSE, TANENr P~OINT TEMP,
(30.82., 45ý )

.. C~~IAs' 4S~I ftl* Azf AJITI T.t W 1 i ~N ?wi 7(C S147%At 0O *'- ( 10 ~ i 110 A .A5l ~Tm 11
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AVCO

SAMPLING RATE MEAS. MEASUREMENT RANGE

(SPS) NO. DESCRIPTION FROM TO UNITS

I 3257 CYLINDER, FORWARD TEMP.

(44.60, 450)

1 F3258 CYLINDER, FORWARD TEMP.

(44.60, 1350)

1 F3259 CYLINDER, FORWARD, TEMP.
(44. 60, 225°)

1 F3260 CYLINDER, FORWARD TEMP.

(44.60, 3150)

1 F3261 CYLINDER, MID TEMP. (92. 00, 450)

1 F3262 CYLINDER, MID TEMP. (92. 00, 1350)

1 F3263 CYLINDER, MID TEMP. (92. 00, 215')

1 F3264 CYLINDER, MID TEMP. (92.00, 3150)

I F3265 CYLINDER, AFT TEMP. (116.00, 453)B

1 F3266 CYLINDER, AFT TEMP. (116.00, 2250)

1 F3267 FLARE, MID TEMP. (130. 23, 225-)

1 F3268 FLARE, AFT TEMP. (144.74, 45:)

F326S BASE (AFT DOOR) TEMP.

i F3270 NOSE COMPARTMENT TENMP.

1 F3277 NOSE CO7 A.-RTMENT TEMP.

(37.20, 2,5)

SF3272 NOSE' COMIPARrMEN'r TEMP.

i-3273 NOSE COM PARTM ENT TEM P.S(0130.40 55ý)

F !32,S CES\SET: EJECTION SIGNAL,
F S 3 F39 C.N Sz V, F F F 'ECTIO 10 N 1) TO. F%'i
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AVCO

SAMPLING RATE MEAS. MEASUREMENT RANGE

(SPS) NO. DESCRIPTION FROM TO UNI T S

F9158 CYLINDER, AFT ABLATION
(116.00, C15o)

1 F9159 FLARE, FORWARD ABLATION
(125.72, 215')

I F1l61 1'IN NO. I ABLATION (145. 10, 0•)

I F9162 FIN NO. 2 ABLATION (145. 10, 180°)

I F9163 BASE (AFT DOOR) ABLATION

1 F8341 1.7 KC CONT. CHANNEL 4.0 VDC
CAL.

Fy,342 2.3 KC CONT. CHANNEL 4.0 VDC

CAL.

F8343 3.0 KC CONT. CHANNEL 4.0 VDC N_-®
CAL.

1 F8344 3.9 KC CONT. CHANNEL 4.0 VDC

CAL.

1 F8345 5.4 KC CONT. CHANNEL 4.0 VDC
CAL.

F8346 10.5 KC CONT. CHANNEL 4.0 Tv DC

CAL.

1 F8319.2 85% OF 4.0 V DERIVED FROM 3.4 VDC
29V SUPPLY, 14.5 KC SCO

F8338 0% CAL. PULSE, 14.5 KC SCO GND

F8321 50% CAL. PULSE, 14.5 KC SCO 2.0 VDC

1 F8320 85% CAL. PULSE, 14.5 KC SCO 3.4 VDC

I F8323.2 85% OF 4.0 V DERIVED FROM 3.4 VDC
29V SUPPLY, 7.35 KC SCO

1 F8339 0% CAL. PULSE, 7.35 KC SCO GND

1 F8325 50%, CAL. PULSE, 7.35 KC SCO 2.0 VDC

1 F8324 K% CAL. PULSE, 7.35 KC SCO 3.4 VDC
! .'. ONi1 tO NS ,WT OR-ziTAN' AfC4TINC THE I4ATIONAL DEFENSE OF TI UNITEDO 51ATM WIIHIN THiNC MEANN Of THE [SPIONAC4 LAWS, YITtl 13,
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3. Avco Scries IV FRV4-2

On FI1V4-2 re-entry vehicles Sandia will provide the telemetry system.
This system includes two transmitters, both acti.ated prior to launch.

The following is a typical list of Avco measurements, by sampling
rate, transmitted by the telemetry system. Sandia information is not
available at this time. Further details may be obtained from Avco.

AVCO
SAMPLING RATE MEAS. MEASUREMENT RANGE

(SPS) NO. DESCRIPTION FROM TO UNITS

Continuous F2013 IMPACT FUZING SYSTEM

I OUTPUT

Continuous F2014 IMPACT FUZING SYSTEM

2 OUTPUT

Continuous F20'15 WARHEAD DEFORMATION

SIGNAL

Continuous F8340 CASSETTE EJECTION

DETECTION

6G F6M•35 LINEAR ACCELERATION M20 20 G
Ayl

60 F6136 LINEAR ACCELERATION M20 20 G
AzI

G0 F6269 ANGULAR RATE ABOUT M30 30 D/S

Y-AXIS Q1

69 F6271 ANGULAR RATE ABOUT M720 720 D/S
Y-AXIS Q2

6) F6270 ANGULAR RATE ABOUT M30 30 D!S
Z-AXIS RI

G0 F6272 ANGULAR RATE ABOUT M720 720 D/S
Z-AXIS R2

20 12009 AIRBUIRST SIGNAL NO. 1

20 F2010 AIRBURST SIGNAL NO. 2

SL 2[NIl ,,•IltA:N5, INFORM4.0iN AtM CTING Ih? AICNAU L ,•'F• E ,4 TII UNITED S+1iAM wiIHIt ,11 MEANING Of THE E&PI0NAM tAl•. MILE IS.
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AVCO

SAMPLING RATE MEAS MEASUREMENT RANGE
($PS r, ~. DESCRIPTION FROM TO UNITS

10 F613ý1 JN,•E• R ACCELERATION M1O 10 G

10 F61 34 LINEAR ACCELERATION M70 0 G
A x2

10 F6268 ANGULAR RATE ABOUT M720 720 D/S

X-AXIS Pl

F3274 TANGENT POINT TEMP.
(30.12, 550)

5 F3275 TANGENT POINT TEMP.
(30.12, 145-)

5 F3276 TANGENT POINT TEMP,
(30.12, 235°)

5 F3277 TANGENT POINT TEMP.
(30.12, 325-)

F3278 CYLINDER, FWD TEMP.
(44.60, 55'

5 F3279 CYLINDER, FWD TEMP.
(44.60, 1450)

5 F3280 CYLINDER. FWD TEMP.
(44.60, 2350)

5 F,'78: -YLINDER, FWD TEMP.
(44,60, 3250)

5 F3282 FLARE IEMP. (125.72, 42°)

5 F3283 FLARE TEMP. (125.72, 42°)

5 F84•,5 NOSE, FORECONE, FWD PRESS
(34.02, 400)

5 F8246 NOSE, FORECONE, MID PRESS
(36.98, 680)

5 F8247 NOSE, BEHIND SHOULDER PRESS
(41.84, 55W)

"! OT.JMf. NT ( 1•A',INS INfOkMATION AFF[CTING THE NATIONAL DEFENSE Of THf UNITED STATES Wt]H IN THE MEANING O)F THE ESPIONAGE LAWS, TITLE 18,
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AVCO

SAMPLING RATE MEAS. MEASITTREMENT RANGE
(SPS) NO. DESCRIPTION FROM TO UNITS

5 F8248 CYLINDER, AFT PRESS
(116.00, 550)

- F8249 FLARE PRESS (125.5.0, 550)

5 F8250 FLARE PRESS (144. 64, 55°)

F8251 FIN NO. 1, PORT PRESS
(144.32, 1760 30t)

5 F8252 FIN NO. 2, STB'D PRESS
(144.32, 183° 30')

5 F9149 STAGNATION POINT ABLATION
(21.78, 0')

5 F9150 SONIC POINT ABLATION
S(25.20, 130)

5 F9151 SO'iC POINT ABLATION
(25.20, 193w)

5 F9152 TANGENT POINT ABLATION
(30.12, 130X)

5 F9153 BEHINXD SHOULDER ABLATION
(41.46, 35°)

5 F9154 BEHIND SHOULDER ABLATION
(41.46, 12- 5

5 F9155 BEHIND SHOULDER ABLATION
(41.46, 2150)

5 F9156 BEHIND SHOULDER ABLATION
(41.46, 305-)

5 F9159 FLARE, FORWARD ABLATION
(125.72, 2150)

5 F9160 FLARE, AFT ABLATION (144.64, 350)

J 5 Fd161 V'IN NO. 1 ABLATION (145. 10, 00)

5 F9162 FIN NO. 2 .BLATION (145.10, 180')

,HIS DOCUMWNT CONTAINS ItKFCRMArION AFFErTING THE NATIONAL DEFENSE OF THE UNITED STATES WW;IN THE MEANING OF THF ESPIONAGE LPWS, TITLE 18. -
U.S.C, SECTIONS 793 AND 194. THE TRANSMISSION OR TEE REVELATION OF ITS CONTENTS IN ANY MANNER TO AN UNAUTHORIZED PERSON IS PROHIBITED BY LAW.
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AVCO
SAMPLING RATE MEAS. MEASUREMENT RANCE

(SPS) NO. DESCRIPTION FROM TO UNITS

2 F0014 GOOD GUIDANCE SIGNAL OFF ON

2 F0015 SEPARATION SIGNAL OFF ON

2 F2005 BATTERY VOLTAkE NO. 1

2 F2006 BATTERY VOLTAGE NO. 2

2 F2011 IMPACT FUZI:U3 SYSTEM 1
MONITOR

2 F2012 IMP! f FJZINGx S'•STEM 2
MONITOR

I F0016 PI-ISlCAL SEPARlA 7ON OFF I
1 F2001 LOCKOUT SWITCH NO. I

I F2002 ANOCKOUm SWITCH NO. 2 -7)
-B

1 F2003 ANA BATTERY NO. 1
MONITOR

1 F2004 ANA BATTERY NO. 2
MONITOR

1 F2007 ARM DELAY NO. I

1 F20908 ARM DELAY NO. 2

F3255 NOSE, SONIC POINT TEMP. f
(25, 24. 232C) 7

F3256 NOSF, TANGF-NT POINT TEMP.
(30, 82, 45"/

I F3257 CYLIThDER, FORWARD TEMP.
(44.60, 45-)

i F3258 CYLINDER, FORWARD TEMP.
(44.60, '35)

F3259 CYLINIDER, FORWARD TEMP.

(44.60, .,250)

1 7'2260 CYLINDER, FORWARD TEMP.
(44. 60, 315°)

THIS DOCIUMENT CONTAINS INFOWMATION AFFECTING THE NATIONAL DEFENSE Of io E UNITED STATES WIlHIN TrfE MEANING OF VAE Is,40NAG( LAWS. TITlE 16,
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AVCO
SAMPLING RATE MEAS. MEASUREMENT RANGE

(SPS) NO. DESCRIPTION FROM TO UNITS

F3284 CYLINDER, AFT TEMP.
(116.00, 1350)

F3285 CYLINDER, AFT TEMP.
(116.00, 3150)

F3265 CYLINDER, AFT TEMP.
(116.00, 45° )

F3266 CYLJNDER, AFT TEMP.
(116.00, 2250)

F3267 FLARE, MID TEMP.
(130.23, 225°)

F3268 FLARE, AFT TEMP.
(144.74, 450)

F3269 BASE, (AFT DOOR) TEMP. B

F3270 NOSE COMPARTMENT TEMP.
(26.88, 2250)

F3271 NOSE COMPARTMENT TEMP.
(37.20, 2250)

F3272 AFT COMPARTMENT TEMP.
(125.72, 2250)

F3273 AFT COMPARTMENT TEMP.
(130.40, 550)

1F8253 BASE, (AFT DOOR) PRESS

1 F8347 REF. JUNCTION TEMP. (FORWARD)

1 F834E REF. JUNCTION TEMP. (AFT)

F8329 CASSETTE EJECTION DETECTION

1 F9163 BASE, (AFT DOOR) ABLA1ION

S
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NUMBER OF

MEASUREMENT CODE MEASUREMENTS
(Avco)

MEAS. NO. DESCRIPTION FRV4-1 FRV4-2

FOOO SEPARATION SIGNAL 1 3

F2000 ARMING. AND FUZING SIONALS 15 15

F3000 TEMPERATURES
Heat-Shield Structure Interface 15 13
Compartment Temperatures 4 4
Material Temperatures 4 8

Surface Temperatures 2 2

F6000 DYNAMIC MEASUREMFNTS 9 9

F8200 PRESSURES 9 9

F8300 INSTRUMENTATION FUNCTIONS 27 4

F9000 ABLATION 15 13

TOTAL 101 80

4. Avco Series IV FRV4-3

The FRV4-3 re-entry vehicles will be systems engineering vehicles. A
system evaluation type instrumentation program will be conducted.
Informaticn concerning this program is not presently -tvailable to Convair. I

5. GE Mark III Mod I

Two (2) telenetry transmitters. one transmitting a time delayed recordingi
of the other's output, are utilize in the GE Mark III Mod I Re-entry Ve-
hicle. The following is a typical list of measurements, by telemetry
channel, transmitted by the two telemeters. Further details -'an be ob-
tained from General Electric.

Tott W0UMIEt 'OiAftfl11 IA(RUAAAN AFIECT'lpC YT4I fAT.YIAA. MAFpIS1 ^,I IK( LI '[ 5 '4i A bA' T,,L WID~AP914 Of !~t (WiCAA LAAS T:!d1 A
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Telemetry
Channel COMMUTATOR MEASUREMENT RANGE
(IRIG) SEGMENT DESCRIPTION FROM TO UNITS

6 -- ROLL RATE !300 300 D/S
7 -- PITCH ACCELERATION @ C.G. M45 45 G
8 -- YAW ACCELERATION @ C. G. M45 45 G

9 -- YAW RATE M600 600 r/S
10 -- PICH RATE M600 030 D/S

11 -- YAW ACCELERATION @ NOSE M45 45 G
12 PITCH ACCELER.A -ION @ NOSE M45 45 G
13 SANDIA WARHEAD DATA
14 SANDIA WARHEAD DATA

15 SANDIA WARHEAD DATA

16 -- SANDIA WARHEAD DATA

E 0 90 x 10 COMMUTATOR
1 10% CALIBRATION-28 VDC BATTERY
2 100% CALIBRATION-28 VDC BATTERY

2) 3 100% CALIBRATION-5 VDC XDCR SUPPLY
4 50% CALIBRATION-2.5 VDC XDCR SUPPLY
5 10% CALIBRATION-0. 5 VDC XDCR SUPPLY

6 50% CALIBRATION-INSTRUMENTATION MONITOR
7 PRESSURE NO. 1
8 PRESSURE NO. 2
9 PRESSURE NO. 3

10 PflESSURE NO. 4
11 PRESSURE NO. 5

E 12 PRh'..SURE NO. 6
13 PRESSURE NO. 7
14 PRESSURE NO. 8
15 PRESSURE NO. 9
16 PRESSURE NO. 10
17 PLESSURE NO. 11
18 PRESSURE NO. 12
19 PRESSURE NU. 13
20 PREARM LOCKOLT, PRESSURE SIGNAL,

FRANGIBLE PATCH NO. 1, NO. 2
21 DATP CORRELATOR
22 ARM NO. 2, MOTOR CLUTClH NO. 2.

CURRENT PROGRAMMER NO. 2
23 FUZE NO. 2, BATTFRY NO, 2

7I,( '<V:" ý.TA,, "a i" ,N T O • LC ',i -,JA •fll 1 'T %I[,,iUT• Of T 4 SPITO "I LAWS. Til( It
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Telemetry
Channel COMMUTATOR MEASUREMENT RANGE
(IRIG) SEGMENT DESCRIPTION FROM TO UNITSI

E 24 FUZE NO. 1, BATTERY NO. 1

25 SOUND PRESSURE LEVEL NO. 2 120 160 db
(300 CPS to 10 KC)

26 VIBRATION NO. 1 M5 5 G
27 VIBRATION NO. 2 M5 5 G
28 SOUND PRESSURE LEVEL NO. 1 120 1 P0 db

(300 CPS to 10 KC)
29 ARM NO. 1, MOTOR CLUTCH NO.

1, CURRENT PROGRAMMER NO. 1
30 LONGITUDINAL ACCELERATION, M10 0 G

FITE
31 SOUND PRESSURE LEVEL NO. 2 120 160 db

(10 KC to INFINITE)

32 INTERNAL TEM1IERATTrRE NO. 1 0 200 DGF
33 INTERNAL TEMPERATURE NO. 2 0 200 DGF C)
34 SOUND PRESSURE LEVEL NO. 1 120 160 db

(10 KC to INFINITE)
35 INTERNAL PRESSURE 0 30 PSIA
36 50% CALIBRATION, INSTRU-

MENTATION MONITOR
37 PRESSURE NO. 1
38 PRESSURE NO. 2
39 PRESSURE NO. 3
40 ABLATION NO. 1
41 ABLATION NO.?42 ABLATION NO. 3
43 ABLATION NO. 4
44 ABLATION NO. 5
45 ABLATION NO. 6

46 ABLA.TION NO. 7
47 ABLATION NO, 8
48 ABLATION NO. 9
49 ABLATION NO. 10
50 ABLATJON NO. 11
51 LONGITUDINAL ACCELERATION, M10 0 G

FINE
52 ABLATION NO. 13

T.. N Co*STAvS MfF0a*iA~tOfAi T1,1r 1H AT;,OII r%$(qS O TN( 01'2 1TI$ 1%Ti 0( T&.g [SP FoAh. LkwS 'if a
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Telemetry
Channel COMMUTATOR MEASUREMENT RANGE
(IRIG) SEGMENT DESCRIPTION FROM TO UNITS

E 53 ABLATION NO. 14

54 ABLATION NO. 15
55 ABLATION NO. 16
56 ABLATION NO. 17

57 ABLATION NO. 1858 ABLATION NO. 18
59 ABLATION NO. 20

60 ABLATION NO. 21

61 ABLATION NO. 22

62 A-.,. ATION NO. 2363 ABLATION NO. 12

64 LINER TEMPERATURE NO. 2

65 LINER TEMPERATURE NO. 3
66 50% CALIBRATION-INSTRUMENTATION

MONITOR

67 PRESSURE NO. 1

68 PRESSURE NO. 2
69 PRESSURE NO. 3
70 LINER TEMPERATURE NO. 4
71 LINER TEMPERATURE NO. 5
72 LINER TEMPERATURE NO. 6
73 INFLIGHT SUPERVISION MONITOR
74 SHIELD TEMPERATURE NO. 1
75 SHIELD TEMPERATURt NO. 2

76 SHIELD TEMPERATURE NO. 3

77 SHIELD TEMPERATURE NC. 4
78 SHIELD "rEMA'PRATURE NO. 5

79 SIIF'T.P TEMPERATURE NO. 6
SO SHIELD TEMPERATURE NO. 7

150:r, CALIBILATION, INSTRUMENTATIONiMNI Nr~OR

82 SHIELD TEMPERATIt:RE NO. 9
;3 LINER TEMPERATURE NO. I

S4 SHIFLD TEMPFRA'VI-RE NO. S
085 50" CALTBHATIr)N. INSTRUMENTATION

MONITOR
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Telemetry
Channel COMMUTATOR MEASUREMENT RANGE
(IRIG) SEGMENT DESCRIPTION FROM TO UNITS

E 86 LONGITUDINAL ACCELERATION, M75 0 G
COARSE

87 LONGITUDINAL ACCELERATION, M10 0 G
FINE

88 SEPARATION EVENT
89 WRAME SYNC
90 FRAME SYNC

6. GE Mark III Mod II

Description of the Mod TI instrumentation is not currently available to Con-
vair.

VI. GROUND SUPPORT EQUIPMENT MEASUREMENTS Cl
B

A. Launcher

The "E" series launcher is designed for an entirely unrestrained launch of the
missile. During FRF's four hold-down hooks are the only means of missile re-
straint. The hooks are mounted on a trapezoidally shaped frame which rotates
upward 900 to engage the missile while the missile is in the horizontal position.
Upon erection the bases of the hooks slip into place and are held securely in four
pedestal assemblies on the ground. The pedestal assemblies support the weight
of the missile in the erect position. To establish launcher integrity, the following
measurements will be made on 3E.

1. Temperatures

Due to the structural differences between this launcher and the "DD" launcher,
and different aspiration ratios, temperatures of the pedestals will be a prime
consideration. Temperature measurements will be taken on the side of the
pedestal facing the engines (L1405T, L1407T).

Also, on the side facing the turbine exhausts, delta "T" measurements will be
made across the plate (inside to outside of pedestal) to detect temperature
difference which would cause warpage. (L1415T, L1416T).

tlwý wCuPAMNT CONTAINS~ IDRVAflofl A~IIClift.' ?ilt RhNAV0 t OMMA& Q* TIQ UW E& I~~ATS WITIN# 114 WIMAItG OF W14 (tPlO'A U914 TLIA It,
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. Strain

Static and dynamic loads in the hooks will be measured by strain gages on

the smallest cross section (L1401S, L1402S).

3. Deflection

Position indicators (L1398D, L1399D) will determine separation at the
disconnect panels at the time of firing, and detect amounts of settling

on tanking.

B. Subcooled L0 2 Slug Transfer Unit

In order to avoid a prohibitive weight penalty, the missile L0 2 suction plumbing
configuration satisfies the engine start transient requirements only when the
engine starts with subcooled L0 2 at the booster turbopump inlets. Each sulbcooled
L0 2 slug transfer unit will be validated at the launch site prior to any engine

- firings. The condition of the L0 2 entering and leaving the unit will be monitored
by associated pressure (N1309P, N1310P) and temperature (N1313T, N1314T)
instrumentation. A differential pressure measurement across a calibrated venturi
(N 3301P), together with a pressure transducer in the storage tank ullage space
(N1311P), will indicate the GN2 flow rate and pressure in the unit. The valve posi-
tions (N1335X, N1336X, N1337X, N1338X, N1339X) will be monitored for trouble-
shooting and failure analysis information All the aforementioned instrumentation,
except the GN, venturi differential pressure measurement (N3301P), will be
monitored for operating and post test analysis purposes.

C. Propellant Loading System

The Convair propellant loading system consists of liquid level sensors which indi-
cate propellant covering and uncovering. The four fuel probes are as follows:

Fuel 95%0 Primary Control (U1207X) signals rapid fill shut-off.
Fuel 959% Secondary Control (U1206X) serves as a back-up to U1207X.
FPcl 100' Primary Control (U1205X) should give a covered indication.
Fuel 100, Secondary Control (U1204X) should give an uncovered indication.
Fuel is tanked between the J 00"Q1 and over-fill probes.

'j] ANtD 714 !&Fr OANWJMI,011 OR !..E Of .rtý ;~L Ofqlisv IN ANY VAMD~tR TO A14 ISNOl 'PQ- i~~i IT LAW
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The four L0 2 probes are discussed below:

.,0,4 95% Rapid Load Sut-Off (U1203X) signals termination of rapid fill.

Topping (U120X)the toping band.
.02 Topping High Control (Ul202X) defines the upper limit of the topping band.

L02 1u•% Slug Cutoff (UI200X) gi% es a covered indication during slug chilling,
before boil-off c,.uses it to uncover.

_ -I- U I W ' <- %I 1,t- -%I
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DATA GATHERING SYSTENM

INTERNAL DATA

A. Telemetry Systems

1. Atlas Telemetry System

u. General

The Atlas R&D telemetry subsystem utilized on WS107A-1, XSM-65E mis-

siles is the same as that provided for WS107A, XSM-65D AIG missile.

Hence there will be three telemeters .,vailable for transmitting missile

data.

b. Functional Description of Components

(1) Telemeter Package

Three telemeter pak•knes are installed, each of which is a 16 chan-

nel FM/FM package, using lResearch Development Board (RDB)
channels I through 13, A, C, Fad E. Each package contains a 35I
watt r-f transmidtei, frequency multiplexing network, five volt sub-

carrier oscillators, commutators, inflight calibrator for commutated
signals, and a transverter to power the telemeter package using
ground or missileborne supplied 28 volt DC. Plug in type concepts
allow unused subcarrier oscillators, commutators and associated
equipment to be removed from the telemeter package when not re-
quired.

(2) Accessory Package

The accessory package contains the transducer power supply used to
provide DC voltage for transducers and divider networks, and to pro-

vide accurate calibration voltages; and signal conditioning networks. L-/-"\
Sincu ARMA conditions all of their signals only one accessory pack-
age is niedcd for all three telemeters (reference Telemetry System

schematic).

; uo, l-u!¶P CuINA!NS Iu;MATION AfII(CtiNG T*4if NATIO.AL 01tILNSL Of IMf UNI.tlO STATIES #ININ IMF MEANINC Of THE( rspiP ta~ LAWS, ViLtt 11,
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(3) Battery Package

Three remotely activated primary battery packages are utilized, one
for each telemeter packrge. Each battery provides two power ou.-
puts, 28 and 7 volts, to the transverters in the telemeter packages
and accessory package.

(4) Antenna

There are two telemetering antennas, one located in the forward end
of each squipment pod. Each antenna is connected to one of the out-
puts of th2 ring coupler. Both antennas ube a slot radiator, The
basic pattern of the antennas, when mounted on die missile, approxi-
n. %tes that of a loop antenna whose plane coinc,.!es w.Ah the plane de-
fined by the roll and yaw axes.

In order to combine the outputc of the telemeter packages, a system
of couplers is utilized. A diplep. coupler combines the 35 watt outputs
of two telemeter pFckages into one 70 watt signal. A ring coupler
combines the remaining 35 watt telemeter signal with the 70 watt
signal iro-,. the diplex coupler, and divides the resultant 10. watt
Ssigna1 into two 52. 5 watt signals which are routed to the antennas.

c. Atlas Telemeter Circuits

The following is a brief explanation of circuits contained in the E R&D
, Series.

JI) Direct Input Channets L

The first three channels of the telemeter sy~tern are of the direct in--I
put type. This means that the transducer or function to be ineasured

gcnermes the ncessary frequency to modulate the l.ransmitter. The
output of the various dcvices are set at the same level by a potenti-
ometer and then fed through a band pass filter into a common mixing
amplifier and amolified to the proper leve& to modulate the trapsmnili
ter.

TH!S OCUMENT C(,NTAIN$ INFO,MiATION AFFECTING THE NATIONAL OLFEN.IE OF THl UNI Z9) STATES WIIHIN IN! MEANING OF Twr ESPIONAGE LAWS, TITLE 18,
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(2) Cuntinuous Channels

All othei- chanaels uae vultage controlled obciiiatorb. Continous

voltage controlled channels will be discussed first. On these chan-

nels only one measured function is applied to the subcarrLr oscillator

as opposed to commutated channels on which a variable number of in-

puts are applied to the subcarrier oscillator on a time sharing basis.

The continuous channels have 0 to 5 volts sensitivity, voltage con- -

trolled oscillators with the exception of telemeter #2 channels 12 and

13 which use - 2. 5 volt oscillators. 70B

The commutated samples are compared to the injected, highly accu-
rate, calibration voltages. When these samples are superimposed on

the information from the continuous channels, the entire chrnnel is

calibrated quite accurately. The commutated channel used for this
purpose is Channel 1i on Telemeter #2. In addition to continuous di-

rect input signals, the continuous channel subcarrier oncillators also

carry "blip" event measurements for accurate tine of occurrence de-
termination. These events, such as sustainex and verniier engine

cutoff, cause relay closures. These relay voltages are differentiated

into blips and superimposed on the continuous data signal.

(3) Commutated Voltage Controlled ChannelB

Both the continuous and commutated voltage ccntrolle.' oscillators
may be classified as to their input atimulus range. With one excep-
tion, all the commutated channels have a standard input voltage range
of -1. 25 to + 5. 0 volts. The voltage between 0 and 5. 0 volts repre-

sents information. The 0 to -1. 25 volt portion is a decommutation

pedestal.

Channel 11 of Telemeter #1 has a -0. 25 to +1. 0 voit oscillator to

handle low voltage information. The positive portion of the inp-:t
voltage range repro-ents ilorination and the negative portion is the
"decommutation pedestal.

The commutated input circuits are soriewhat romplicated.V A brief description of each of these circuits is discussed below.

D DOCUMENT CONTAINS INFORMATION AFFECTING THE NATIONAL DiýENSE OF THE UNITED sVAES WIHIN TH7 1 •IrAN;NC UF THE ESO!ONAGE LAWS, TITLE 1i,
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(4) Positive Voltage Inputs

The information signal may be supplied from a potentiometer, some

other 5 volt sourve u zro-' higher voltage. in the potentiometer
type, ý.he setting of the potentiometer, iLt.tA, uic voltage, is varied b.V B
a pressure for examipie. Other voltages from various piaces 4n the
missile are brought +o the commutator segments. Where voltages
higher than 5 volts are to be measured, a voltage divider is formed

between the three rings of the commutator to reduce the stimulus to a
0 to + 5 volt range. The input signals are applied to the odd numbered
commutator seg "ents. A negative voltage is applied to al! the 9ven
numbered segments (cxcept 56 and 58) as a decommutation pedestal.
Calibration voltages are applied to segment 25 (100% calibration from
transducer oower supply), segment 27 (0% calibration), and segment
29 (50% calibration from the inflight calibrator). Segments 55 through
59 are used for the master pulse or frame sync and carry a 100%
calibration signal from the inflight calibrator.

(5) Voltige anad Temperature Measurements

Channel 11 of Telemeter #1 is unique in that the subcarrier oscillator
range is -0. 25 volts to +1. 0 volts. A combination temperatitre, nega-

tive voltage and positive voltage circuit is used. This allows the
limited number of temperature maasuremer.s to be made and still
fully utilize the channel.

In the bridge circuit three inactive arms of the bridge are in the ac-
ceiisoxy package. The resistanco of the active arm is 500 ohms, us-
ing *the nominal resistance of the transducer at th'. low end of its
temperature range. The transducers consist of platinum or nichrome
resistors whose resistance changes by 100 ohms, that is from 500 to
600 ohms, over a prescribed temperature range. The bridge circuit

is designed to give an output of 1. 0 volt from the 100 ohm change. In
flight calibration is achievad by substitu.in,, 500 and 600 ohms in the
active arm of the bridge -epresenting zero and 100% inforrm:ation.

These temperature calibrations are applied to segments 25 (100%, and
1 27 (0%).

THIS DOCUMENT .UNTANS INFO!1VAT;ON AFFE(,TING THE NATI.,7N1L DEFENSE Of THE UNITED STATES WITHIN THE MEANING Of 7HE ESPIONAGE LAWS, TITLE 16,
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Positive voltage inputs to 'his channel are made in the same way
previously discussed except that none of the voltages are derived
from potentiometers. In this way the 100% level of the sync pulse
may be used for calibration purposes. In addition, on this channel,
segment 29 is 0% (missile ground). Negative voltages are biased to
a positive value usable to the oscillator. The negative input voltage
range is 0 to -2. 4 volts. This is biased against +2. 4 volts from the
calibrator resulting in an output to the oscillator of 0 to +1. 2 volts,
which, when loaded with the oscillator input impedance is of the range
0 to +1. 0 volt.

(6) Displacement Gyro Measurements

The outputs from thc autopilot displacement gyros are conditioned
(demodulated) by the displacement demodulator in the accessory
package to 0 to +5. 0 volts.

4 (7) Rate Gyro Measurements

The outputs from tha autopilot rate gyros are demodulated by the B
rate demodulator in the accessory package. The outputs of the de-
modulator (0 to 5 volts) are applied directly to the subcarrier oscil-
lators of Telemeter #1 channels 8, 9, and 10.

(8) Strobe Light Circuit

Previous to sustainer cutoff, chf.uiel C of Telemeter #1 is commu-
tated. At sustainer cutoff, 28 volt.F is applied to relay K1 from the
strobe light package and thus switenec the subcarrier oscillator input
to the strobe light output.

(9) Crystal Rectifier Unit

A crystal rectifier uiit is located in the accessory package. In this
unit the inverter voltages are conc.ioned for telemetering.

S

THIS DOCUMENT CONTAIN' I NFORMA'ION AFFECTING 'HE NA7TONAL DEFjNSE OF THE UNITED STATES WITNN THE MýAN'NG Of 'NE JSPIOEAGE IAWS. T[Th . Is.
U S C SECTIOhS 793 ANO D "4 THt TRANSMISSION OR THE RFVELATION OF ITS CONTENTS IN ANY MANNER TO kN UNAU

T
HORTZEO PEASON .. 'ROHISITED BY LAW

4' -



REPORT NO. AZC-27-059 CONVAIRASTRONAUTICS
PAGE 4YO. 4-6

S, _= > > > > > > > > >

Laul 0 ul Lo 0 t

• )
000 0 0 0 0 -00

~~~ 0- 0- 0 ' 0 I 0 -0

u k

z

~:1 42 4s

0 0 0000
0 0 5 O

o OO O 0. 0) 0z~ U m

Z >> >> >> >> > 4 -4

P- n U) 0 - 0 U

z..................L~L~Qt 1'bO5z
0 14 . 61 4a4 '

0~~~ r.2U ..o

L, -j In- -



F4

CONVAI [_ASTRONAUICS rlPORT NO. AZC-27-059

PAGE NO. 4-7

d. Utilization of the Atlas Telemetry System

For commutated voltages, channel assigln. ents were made utilizing com-

mutator speeds which will yield a minirru-n of four samples per cycle

which is considered adequate to recons ruct the waveform. In some in-
stances it was necessary to cross connect segments on a commutator to
provide desired sampling rate.

A maximum of 27 information (plus sync pulse and 100% calibration us-

ing 2-1/2 segments) channels are av'ailable from each commutated chan-
nel with the exception of Channel C on RF#1. Of these 27 information

channels 3 are used for calibration voltages, one of which may be used
for the transducer power supply voltage (see commutation waveform il-
lustration). A ground-uased decommi'tator employing ground gating will

be employed witb all comm..tated chiannels with the exception of the chan-
nel mentioned. Each comnutator wafer will employ 30 segment pairs.

Channel C of RF rl is a vib-aticn channol. The commutator used also
employs 60 serm.ents. The segment pr ttern (see commutation wavefor-n
illustration) coisists of six groups of 7 segments tied together with a r-.-

erence segme.t between each group. Calibrations of 100% and 0% aiong
with a sync pulse and 100% calibration follow each set of six groups.

Channel C on RF #1 will be switched at sustainer cutoff to the high inten-
sity strobe light system. The channel will be continuous, transmitting

the pulses generated by the strobe light system. Special modifications to
the telemeter packages have been made in order to transmit various
ARMA measurements. A digital channel, RF #1 Channel E, has been in-
corporated for ARMA computer measurements, this charmel is discussed
in detail in a following section. Output filters on RF #3 Channels 13, C
and E have been modified to pass the ARMA string frequency outputs.
Channels C and E, must transmit up to 4800 cps and channel 13 up to 400

-ps.

2. Payload Telemeters

a. Avco Series IV FRV4-1

The Avcc Series IV FRV4-1 re-entry vehicle instrumentation system uti-
lizes one FM/FM VHF transmitter. This transmitter operating a fre-
quency of 252. 4 MC, is not activated until apogee. It transmits real time
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data from this point, apogee, to impac An airborne recorder is used to
record the data during the blackout pox ion of re-entry when standard

VHF signals become severely attenuated. The recorder is housed in an
ejectable data cassette.

Eleven staadard IRTWG subcarrier channels are employed, four of which

are commutated. The ether seven channels ca-cry continuous data. The
voltage range used to modulate the oscillators is zero to plus four volts

DC for continuous channels except for channel 2 which is not deviated.
The presence or absence of channel 2 indicates the data function. Corn-

mutated cha.'nnels use a minus one volt level for dcl•ommutqtion purposes.

The commutators contain 60 pins. The data signal assignments are by
numbers 1 through 30, the decommutation segments are not numbered.

For calibration purposes data originates with transducers which fall into

two categories: voltage-excited types (potentiometer or resistance net-
work), and self-excited types (thermocouple or crystal pickup). Data

from voltage-excited transducers require samples of the excitation voltage
for calibration while an absolute voltage is required to calibrate the data -

from fielf-excited transducers. The regulated +4 volts supplied to the
poteatiometer-type pickuips is also directed through a precision voltage
divider to provide 50 and 85 percent calibration points as well as a com-
n'nn 0 percent calibration point. These voltages serve as reference
points to calibrate the potentiomcter-type transducers. Plus 3. 4 volts,
derived from the +29 voit supply by means of a voltage divider network,

is utilized to obtain an 85 percent of full-scale calibration point for the
resistance network-type sensors. The regulated +4 volts is also supplied

to a divider which provides 0, 20, and 34 millivolt outputs as an absolute
voltage calibration of the low-level thermocouple outputs.

The full-scale output of the thermceouplzs is 37 millivolts. All the cali-

bration voltages are commutated on the same channel as those on which
the dota arp bpin= Cibhruied Transmission redundarcy is utilized to
provide a means of calibrating data which requir- continuous monitoring.
To accomplish this, siy dynamic transduccrs with potentiometer outputs

are transmitted continuously as well as at one sample per second. Cali-

bration is obtained by comparing a sample of the dyvarmic measurement
on the commutated channel with the calibratiia pulses on that channel,

and referencing the information obtained to the continuous channel.
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The Series IV FRV4-1 includes a C-band beacon for the ourposes of ob-

taining t( rrinal tracking data. The beacon is turnable over the frequency
range of 5400 to 5900 MC with a minimum peak power output of 400 watts.

A non-ejectable Sofar bomb containing approximately 4 pounds of high ex-

plosives is mounted in the flare section for the purpose of obtaining im-

pact location data.

b. Avco Series IV FRV4-2

The telemetry system for the Avco Series IV FRV4-2 re-entry is provided

by Sandia and Avco. The instrumentation system utilizes two (2) FM/FM

VHF transmitters. Both transmitters, designated A (252. 4 N' ') and B

(255. 1 MC), are activated prior to launch and transmit data until impact.

As on the FRV4- I vehicle an airborne recorder is used to record the data

during the blackout portion of re-entry. The A package contains 13 sub-

carrier channels 4 of which are commutated. The B package contains 14
subcarrier channels 4 of which are commutated.

The ,istrunentation system similar to the FRVI-1 vehicle contains a C- B

band beacon and a Sofar bomb.

c. Avco Series IV FRV4-3

Descripntion oIi thc FRV4 3 . clh-le instrumentation system is not presently
available to Convair. I

d. GE Mark I- Mod I

The Mark III Mod I Re-entry vehicle R&D instrumentation system utilizes i

two (2) FM FM VHF transmitters. Onc transmitter, operating at a fre-
quency of 244. 3 MC, transmits real-time data from liftoff to impact.

From I to 3 seconds after fuzinz, the real-time transmitter is cleared
for the Sandia Mod VI which is used to acquire iu,pact data. 'rhe s,-cond

transmitter, operating at a frequency of 237. 8 MC, will continuously play

back the mixed subcarrier signal from the storage recorder. The storagel
recorder, which is a continuous-loop type, will b on from liftoff to ir,

pact and will contir' uslv record ard play back, the time delay can be I

varied by using tapes of various lengths.

'..A gv L-.V V >C ' *~ 'N k '41 ~ NA 1 T-1'O ý4 !0 i 4- 'rc hfi"Vft, T< 1
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The Mark III Mod I vehicle also includes a C-band beacon which can be
used with the AN/FPS 16 radar. The beacon interrogation frequency is
5610 mc and the response frequency is 5675 mc. The beacon will operate
from liftoff to impact. Two (2) Sofar bombs are included in the vehicle.
Both are body mounted in the flare section and are non-ejectable.

e. GE Mark Ill Mod II

Description of the Mod II telemetry system is not presently available to

C onvai r.

1D. Landline Systems

1. General

The. major areas which the complex 11 & 13 landllne instrumentation systems

will support are;

a. Validation and checkout.

b. Test and launch operations.

c. Post test analysis.

2. Intent

The landline systems will provide visual Indication and recordings In the block-

houses of physical and electrical parameters originating in the ground support
equipment, launch control, and the missiles. These systems will provide real
time data on strip charts for post test analyses.

3. Recorder Types

a. Magnetic Tape

A magnetic tape recording system Is used to provide accurate high re-
sponse recordings. The tape recording capability at complexes 11 and 13
consists of 28 tracks of CEC tape recorders. Because signals are not

b multiplexed before recording and track 7 on each transport is used for
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speed-lock jignal and timing code Ehere are actually 26 tracks available
for recordihg data. The response of the tracks range from 100 cycles to
100 kllocycie. At present the tape recorders are utilized solely for
ARMA guidance data. See the discussion of guidance measurements for
details on tape format.

b. Graphic RecordcIrs

Graphic recorders have either one or two channels of information per re- I
corder. The frequency response is low and therefore limited to recordin•
information from slowly varying functions. Information is easily read in
real time on graphic recorders due to data being projected over a wide
area. The graphic is the primary recorder used for propulsion and pneu-
matic system red-line parameter display.

c. Oscillograph Recorders

Oscillographs are used to record functions requiring high frequency re-
sponse but no real time display.

A photographic method of simultaneously re-!ording up to 36 channels of
information (with timing) on continuously mov ing light sensitive paper is
employed. This miethod provides response to 2000 cps.

d. Sequence Recorders

In addition to analog and frequency measurement requirements, there are
event type measurements. Esterline-Angus operations recorders will be
used. These recorders will be used to monitor the activations and deac-
tivations of various relays, s ,-iLches and other types of sequence func-
tions.

4. Recorder Capabilities

Channels of each recorder type at Complexes 11 and 13:

Graphic 64

Oscillograph 144
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Sequence 160

Magnetic 28

C. Instrumrdatation Calibration

L Landline

The calibration technique for instrumentation does away with the need for high-
ly accurate calibration facilities at the test sites. The Standards Laboratory
at Astronautics calibrates the transducers which convert the measurement
sensed into an analog voltage equivalent. The information from the Standards
Laboratory is supplied to T est Evaluation who determines the best straight
line relationships (determined by a Least Squares Linear Fit) of the parameter
being measured by the tr -noducer and its electrical output. The linear rcla-
tionship is expressed in slope intercept form and is transmitted to the test
sites via IBM tabulations.

The following equation defines the slope intercept: y = mx + b B

S2

1---- I

S1 and S2 are parameters levels and E1 and E 2 are corresponding transducer
output levels.

Because E = m,

the slope of the calibration curve, any calibrated range can be established
knowing m and the intercept b, and the related units (i. e. , P.S.1. and volts,
etc). For landline recorder calibra"ion, and to determine recording system
linearity, electrical signals are recorded or each channel just prior to test
data. These signals establish a lower and upper limit of the recorder range.
Input Calibration Networks are used to generate calibration signals, calculat
from slope-intercept information.
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In addition to zero and 100% bandwidth signals, 75%, 50%, and 25% signals are
no-mally recorded tc establish linearity.

2. Telemetry

Calibration oi telemetry data may be aivided into two categories, voltage and
transducer I

For voltage measurements, accurate calibration levels musi be generated for B
comparison with the data signal. The 100% level is alwa-s the commutator
sync pulse level. 0% is missile ground.

For measurements requiring transducers, the exitation voltage is required
along with the slope intercept data for the transducer for accurate data reduc-
tivio. :10% calibration is provided on one pin of each commutator,

"11, TRACKING DATA

A. General

External tracking data will be obtained to suprlernent the internal data received
from the 'on.air airborne tei jsetry system. Thi3 will assure a complete eva!ua-
tion of missile flight performance.

Tracking data should be obtained continuously and recorded as fanctions of time,
direction, and -ange from the tracking sites. This may be done directly in terms
of angles aud ranges or indir.-ily in the form of data requiring mathmetical t at-
irent to yield the desired position information. All tracking data will be referenced

STmS Do•uM10T CONTAIN'S INF'ORMATION Af:iECTING THE NATIONAL DEFENSE. OF 1HF UNITED STATES WITHIN THE ',NINC. OF THE ESPIONAGE LAWS. TITLE 18,
C Src"[f* S 793s ANO 794 THE TRANSMISSION VP T4E "VF LATION 0, ITS CONTENTS IN ANY MANNER TO AN UNAUTHORIZFD PEPSON IS PROHIBITED BY LAW.

nR ..... T



CONVAIR-ASTRONAUTiCS RE.PORT NO. AZC-27-059
PAGE NO. 4-15

to a Cartesian coordinate system. The velocity of the vehicte may be deterrmined

from the tracking systems by me ;ns of fre•uency or range rate changes in the elec-

tronic systems, or by means of deri-iatives of the position data from any tracking
system.

The type of trac:ing system data obtained dur'ng successive phases of any particu-

lar mission will depend on the capabilities of the velicle instrumentation and of the

existing equipment in the effective range area. The following sections present and

briefly describe the more important data gathering systemic which may be utilized

in fulfilling the range req, irements for this missile program.

B. Azusa Data

The Mark I syslem at Cape Canaveral is the only A~usa tracking site operational at

the :resent time. This is expected to be replaced by the Mark II system by mid-

1960, The range of thc Marl. II system using B-1 coherent transponder is believed

to be approximateiy 1000 nautical miles.

The Azusa system provides data for determination of the position and velocity of

the Azusa airborne transponder. Position measurements are expressed in terms

of two direction cosines of the transponder with respect to each of two perpen-Acular

horizontal coordinate axes. Range to the transponder is measured from the origin B

at the intersection of these axes.

The direction cosines are determined through a pair of antennas located at the ends

of each baseline. The intersection of the baselines will be the origin of coordi-

nates. The direction cosine is obtained from the measured phase difference of the

transponder reply carrier signal at the two antennas. High precision is attained by

using antenna baselines which are long relative to wavelength. Ambiguities intro-

duced by the long baseline are partially r'solved by the use of two additional anten-

nas separated by fewer wavelengths, The short baseline ambiguities are then re-

solved by cosine data derived fr3m a conventional conical scan direction finder.

Range is determined by comparing the instantaneous phase of a transmitted modula-

tion aignal with the received modulation signal. Maximum resolving power is ob-

tained by selecting a high range modulation frequency. Ambiguities introduced by

the high frequency are resolved by transmitting two low frequency modulation com-

ponents.

Velocity of the airborne vehicle is determined trom doppler shift measurements,

For this purpose the transponder reply carrier is locked in phase wi'h the 98. 3565

KC (Fine Range) modulation sigral, which is multiplied 612 times and utilized at: a

reference wiLhin the Pansponder.
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The accuracy of the direction cosine measurements depends on the accuracy of
spacing and orientation of the ground station antennas, and the accuracy to which

the received carrier is maintained. The baseline accuracy is insured by precision
surv-y measurements. The received carrier frequency is maintained at 5000 MC
by automatic frequency control crcuits in the ground equipment and within the
transponder. Azusa Mark II performance specifications call for angular rates in
azinuuth of 1 radian per second, alevation of 14 radians per second and cosine of
0. 1 per second. The non-ambiguous range resolution is 1. 0 foot.

The returned signals from the transponder are converted by the receiving system

into a form usable for phase comparison in the indicating system. The analog out-
put data of the indicating system is fed into a data handling system where it is con-
verted to digital form for visual presentation and recording on magnetic tape. Data
recorded on the tape will include:

"(1) Pre-flight calibration tower data from -60 dbw to -140 dbw in incre-
ments of 10 db.

(2) Pre-flight x-tower and y-tower zero set data.

(3) Plotting Board Charts. .7)
(4) Post flight calibration tower data from -60 dbw to -140 dbw in incre-

ments of 10 db.

(5) Post flight x-towex and y-tower zero set data.

k6) Phase data playback.

C. Mod 1I E Trajectory Instruments.tion

The missile instrumentation beacons consists of a Rate Beacon, a Pulse Beacon, a
common antenna and associated wave guide including low-pass and high-pass fil-
ters. These beacons operate in cnjunction with related ground equipment to per-
form instantaneous position and rate measuring functions for impact prediction
should the missile follow a ballistic path fi.r t-e remainder of the flight.

The position tracking subsystem continuously determines missile instantaneous
range, elevation, and a&imuth heading. The position coordinates are measured by

means of a ground b23ed, phas '-amplitude, monopulse radar operating in conjunc-
tion with the pulse beacon, decoder, and antennas in the missile.

The rate measuring subsystem continuously determines the missile instantaneous .
rate of change in range, elevation and azimuth heading.
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The velocit4 components aife measured b- three ground-based c-w. antennas.
These are arranged with one central tranbmitter-receiver antenna and two outlying
receiver-antennas, Energy is sent to the missile rate beacon by means of the cen-
tral transmitter-receiver antenna. The rate beacon replies with a coherent c-w
signal radiated back to the three ground antennas. When the missile velocity vec-
tor has an angular component with respect to the ground antennas the signal re-
ceived at one or both of the outlying receiver antennas will be slightly different
from that received at the central antenna. The doppler frequency is magnified and
sent to the computer subsystem. The computer determines the rates of change in
angles by relating this magnified doppler frequency to azimuth and elevation angles.

D. FPS-16 Radar

The FPS-16 Radsr is a high precision C-Band monopulse tracking radar which pro-
vides data outputs in Lhle form of selsyn voltages. These voltages represent slant
range, azimuth and elevation angles. These radars are used to provide real time,
present position and impact prediction data for Range Safety. Currently FPS-16
installations are at PAFB, GBI, and Ascension Island.

The digital outputs are recorded on magnetic tape at 10 samples per second. This
data includes azimuth, elevation, range, range rate and a timer code. The stand-
ard deviation error of the FPS-16 has been approximated as 75 feet in range and 1
mil in azimuth and elevation angle.

E. Missile Impact Location System

The Missile Impact Location System (MILS) is a system for determining the loca-
tion of missile impacts through the use of underwater sound techniques. Splash de-
tection and SOFAR bomb detection are the two types in use b, AFMTC.

(1) Splash Net.

"-..e Splash Net near Ascension Island consists of six moving c "1 hy-
drophone.3 arranged in a pentagon with a hydrophone near the center.
The hydrophones are on the ocean bottom at a depth of approximately

10, 000 feet.

The impact of a nose cone on the water surface creates sou..d energy
which emanates in all directions. Some of these rays of energy will
reach the hydrophones. Rays which exceed a critical angle will be
refracted upward before reaching the bottom. This cri•,Ical angle will
determine the maximum horizontal range over which the hydrophones
can detect a splash.
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The impact must be picked up by three or more hydrophones to de-
termine the location of a splash. Any splash occurring within the
confines of the net can be determined within 0. 1 nautical mile. A
splash outside the net but within a 12 mile radius from the net center
can be determined within 0. 2 nautical mile. Within 12 to 16 mile ra-
dius the accuracy is 0. 5 nautical mile. At a range greater than 16
miles a direct signal cannot be expected to reach the hydrephones and
the location of the splash usually cannot be determined.

2. SOFAR Bomb

This type detection monitors the sound of a SOFAR bomb explosion in the vi-
cinity of the ocean depth 3f minimum sound velocity by means of hydrophones
located near that depth. The Splash Net is capable of monitoring both splashes
and bombs, whereas the SOFAR hydrophones can only monitor bombs. Due to
the greater accuracies achieved with the Splash Net Hydrophones these are

used whenever possible. In these cases the SOFAR hydrophones are a redun-
&.St system and are used merely as a check for consistency.

The location of a SOFAR bomb detonation requires that signals be received at
a minimum of three receiver sites. The source location of one of a family of B
time difference curve is established by noting the time difference of the lastarrival of the signal between any two receiver stations. Repeating this opera-

tion between any different pair of receiver 3tations will deter-aiine the source
location.

Within a matter of minutes after impact, travel times ,f the signals generated
at the hydrophones by splash and bomb are transmitted to Western Electric by
RCA. These values are transformed to estimates of impact and released to
AMR within 30 minutes from time of impact.

F. Optical Tracking

1. Cinetheodolites, CZR-1's and Other Launch Phase Instruments

MetiX: optical tracking system data, that is, quantitative vehicle position and
velocity data derived from optical tracking instruments such as cinetheodolites
and the CZR-1 cameras, are necessari'y limited to the launch and initial pow-
ered flight phases of a test by the comparatively low-range capabilities of
these systems. It has been the experience of Convair in the evaluation of many
past Atlas missile flight teqts that this type of metric optical data, although
useful as a source of comparison and backup information, no longer fill a real
need and should in general be 9mitted from the E Series reo-ii ementts. It is J
not intended to restrict the documentary, engineering sequential photographic
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coverage or tracking by the ballistic cameras. The coverage of this type
deemed necessary is listed in the Program Requirements document.

2. Ballistic Cameras

The missileborne portion of the optical tracking subsystem is provided on
specified SM-65E R&D missilcs to aid in the calibration of the Azusa, the in-
strumentation beacons, and the All Inertial Guidwnce System. I
Location of the missile is determined with ballistic cameras located at each of
sever'l tracking sites spaced over several hundreds of miled. Each camera
is directed toward the sustainer cutoff, vernier engine correction portion of
the missile trajectory. During the period between sustainer engine cutoff and
nosecone separation, a high intensity strobe light system ic triggered at inter-
vals of approximately once each second. A photographic ree :rd is made of the
ligh. flashes and the star background. Flash occuri encer re telemetered to
obtain timing data. Comparison of the photographic record- between sites en-
ables the establishment cf the x, y and z space coordinates if the missile dur-
ing the specified time interval.

The missileborne strobe light system is housed in a single [ackage. This
package contains a strobe lamp, associated electronics, and a remotely acti-
vated "one shot" primary type battery which provides syste-n power. The sys-
tem is mounted on the forward fairing on the B1 pod.

G. AMR Tracking Ships

The tracking ships are modified merchant vessels of the Liberty snip class. Each
ship carries two radars, in addition to optical equipment for infra-red, visible and
ultra-violet observations.

Although the ship is not stabilized, two M-19 gyro compasses will le utilized to
stabilize the platforms for the two radars.

The radars have been modified for C-band beacon tracking. They atso have provi-
sions for using S-band telemetry for acquisition. They are equipped '1-o measure
scintillation spectrum of P target. The radar will be able to pick up i ie target at
approximately 200 miles.

4
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TELEMETRY EQUIPMENT INSTALLATIONS
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M. SUPPORT DATA

A. General

Support data is defined as that data which cannc* be classified as internal or track-
ing but is of the nature which supplements internal and/or tracking data. Included
in this category are: All data gathered to determine the performc ce of the ground
support equipment and site facility system, weather, time, still pho' graphs,

movies, launch coordinates, voice, chemical analysis of fuels, computer outputs,
etc. A large amount of support data is gathered via the landline iastrumen*,%tion
system which is described in section 4-1 of this report.

B. Engineering Sequential Photos

1. Camera Coverage

Photugraphic coverage at AMR is the responsibility of RCA. Minimum re-

quirements for adequate engineering coverage on each Atlas flight are consid-
ered to be as follows:

a. Four stationary cameras Ic',,ated 90 degreeb apart around the missile.
The film should be exposed -,r skin after engine firing and liftoff. Mini-
mum frame rate should be 94; FPS, with an image to framne ratio of 1: 1.
The pur, os. of these cameras is to provide eng-'.,,;,_"rg data concerning

the tauncher at liftoff, separation of the umbilicals, and general launch

configuration.

b. One stationary camera located on the ramp. rhe exposure on this should
also be for skins ýfter liftoff, with a minimum frame rate of 96 FPS. The
frame should include both launcher heads and the booster -3ection to just
above the vernier engines. This camera provides valuable data on

launcher operation and missile motion at liftoff.

c. Three stationarv cameras I1,cated 120 degrees apart aroun.d tl, missile.
Exposure shoulu be for skin after liftoff and frame rate either 32 or 64

FPS. Image to frame catio should be 1:2. These cameras furrdsh data
concern,.g missile rn•A6on, and verf" the operation of missile systerms.

d. A mimmu-m of three tracking canm-ras with long focal lengths, hocated in
the area so a- to pravide flight coverage froin either side and aft of the
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missile throughout booster phase. For daylight flights, the film should be
exposed for sidn. IFor night flights, exposure should be for flame. Frame
rate should be 32 FPS, with an image to frame ratio of about 1:2 prior to
liftoff. These cameras provide information regarding operation of the
missile during the booster phase of the flight.

(. In addition to the above cov'erage, items such as ROTI (Recording Optical
Tracking Inst.-ument) and IGOR (Intercept Ground Optical Recorder) are
desirable, for a complete evaluation of a missile flight.

2. Cameras

a. Mitchell High Speed Camera

The Mitchell nAotion picture camera (16mm znd 35mm) is the standard
camera used at AMI for medium and high speed photography. Normally,
a four lens turret is used, containing lenses of 25mm to 152mm focal
length. Other lenses of longer focal length up to 20 inches are also
available for turret mounting, and 40 inch and 80 inch lenses can be
used with special mounts. B

Range timing is introduced on the outer edge of the film.

b. Fastax Camera

Fastax cameras (16mm and 35mm) are prism type high speed cameras
for motion and flame studies. Although capable of higher rates, the max-
imum frame rate used at AMR is 1000 FPS. Range timing codes are ex-
posed by neon lamps on the outer edge of the film. Interchangeable lenses
from 1 inch to 40 inch focal length are available.

c. Milliken Camera

The Mililken camera is a compact 16mm motion picture camera used for
studies ;nside the launcher. A special protective housing is used to pro-
tect the camera from environmental effects in ibls area. A standard 40
frames per foot, 200 foot internal spool load ia used. The camera is
capable of frame rates of from 16 to 400 FPS. Normally, P 10mm lens is

• used.
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d. Hulcher 70MM Camera

Hiu'cher 70mmn cameras are used for engineering sequential coverage in
the pad area. With this coverage, larger size images and greater detail
is possible than with smaller film sizes. The cameras use a 7 inch, 12
inch or 20 inch lens, and operate at 10 FPS. The camera running time is
approximately 22 seconds.

C. Flight Research Camera

70mm flight research cameras are also used to nrovide engineering se-
quential coveragoe in the pad area. These are intermiAttent pin registered
motion picture cameras. They may be operated at 10, 15, 30, 45 or 60
FPS, In conjunction with a 40, 60, 80 or 120 inch focal length lens. An
external 400 or 100 foot magazine load is used, with a 2-1/4 x 2-1,'4 film
format.

f. Photosonics

The Photosonics full frame 70mm camera is an Intermittent pin registered B
motion picture camera. It uses a variable opening rotary disc shutter
with 20 to 120( opening. Operations may be carried out at 10, 20, 30, 40,
or 60 FPS. An external 1000 feet magazine load is used with a 2-1/4 x
2-1/4 filn formqt.

C. Closed Circuit Television

This system !8 used as a supplement to the Launch Control System and the Land-
line Instrumentation System in monitoring and controlling missile actions.

The basic closed circuit television configuration and capabilities will be supplied
by combined contribution of the .ollowing major equipment items or their equiva-
lent. The system described below will apply to all complexes.

1. Cameras and Accessories

a. Four remote cameras - RCA #M1-36067

b. Three wcatherpr(yof housings - RCA #Mi-36075 and one explosion and
dustproof housing RCA 4,M1--36074B
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c. Three outdoor pan and t.ilt units - RCA #M1-36098 and one explosionproof

pan tilt unit - ZCA #MI-36098E

d. Three, zoom lens (60-300mm focal length) and one (30-150mm focal length).
2erkir - Elmer or equal.

2. Monitors and Controls

a. Four 17" - TM 7C monitors - RCA #M1-26141

b. Four 17" - TM 7C slave monitors - RCA #M1-26141

c. Four 1TV 6A control monitors - RCA #M1-36068A

d. One 19" wide by 21" high remote control panel

3. Required Specification Features:

-• -a. Electrical Characteristics:

Vertical sweep frequency ........ 60 cps

Frame frequency ............. 30 cps

Lines I-rizontal resolution ...... greater than 500 lines

Camera and monitor bandwidth.... 8 mc

b. Mechanical Characteristics:

Pan angle maximum ........... 320°

Tilt angle maximum ........... 900

Pai speed ................... 8/sec

Tilt speed .................. 6°/sec

c. Environmental CapabiL'ties of Camera:

Vibration and shock ........... ruggedized type

Ambient i~tise level ........... mounted to attenuate over 175 db

Temperature ................ min 3(r to + 5'? C

Humidity ................... 100%

Sens.itivity minimjum light level.... 1. 5 candles
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See the ill"stretions section of this report for configuration of cameras,
monitvri and controls.

D. Visual Panel Meter Presentazions

A liPt of visual meters has been compiled and is presented Li the composite and B
lWaidline tabulations in order to provide a more complete picture of the important
monitoring devices which will be -vailable to test personnel in their maintenance
of blockhouse test control. in order to differentiate these functions from -me
"1l00" , scies direct line measurements, a 'MOOC"V' series designaton will apply to
thes•. visual panel me*•r presentations.

E. Timing Code

At AMR a 12 bit, 100 PPS, 1000 cycle anr-*.tude modulated carrier timing code
with a recyfcling time of 15 minutes is used. The time word is .contained In the 12
bits, 4 bits i'cr each of three digits contained in the time word, and the 100 PPS are
amplitude mnadulated on a 1000 cps carrier. The AM modulation is -. 3 to 1 with
the piflscs at a 10 volt level and the no pulses at a 3 volt level. The three digits H
represe..t units, terq, and hundreds of seconds by using a binary-coded decimal
(8-4-2-1). A reference pulse always appears first and indicates the beginning of
the time woe'd. 'The leading ede of this pulse is the point on the chart at which the
time occurred. No other pait of the time word is time coherent. To read the
code one must recogniz" *e difference in pulse wvidths of tlhxee types of pulses:
the reffrence calse is fi-.. units wide, a binary "1" is three units wide, and a bi-
>.iry "0" puise is one unit wide. The zero time reference for missile Iaunchings
is one inch motion ii contrast to "D" series which uses two inch motion as its ini-
tial time. See the illustrations section for a sample of tne tming code with a
graphic expiana•tion.

F. Weather Data

All weather data is coll ected and evaluated Wy 0he AMR staff weather officer. A
complete surface observation is made at T-time. Uppei air soundings aie made
at the "ape and at various down range atations. The following data has been re-
quested for E series flight tests.

THiS OcVuMENT CONTAINcS hWCRMATION AffECTING THE NATIONAL DEFENSE O THE UNITFD STATES WIIHIN IMF MEANING OF THE ESPIONAGE LAWS, TITLE 8,
U S SECTiONS 793 AND -44 Tf TRANSMISSiON OR THE ,FVELATiWN OF ITS CfNITNTS IN ANY MANNER TO AN UNAUTHORIZED PERSONf IS PROHIBITED BY LAW,
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Data Required Range Required Accuriy Required

Pressure Surface 2 MB
o to 200, 000' ± 2% .o 60, 000'

± 5% above 60, 000'

Temrperature Surface ± 20C
0 to 200, 00: ± 20C

•1 Humidity At launch point 5%

Wind Speed 0 to 200, 000 10 FPS

Wind Direction Surface * 100
0 to 25,000' 50

25K to 45K 50

45K to 200K i 50

Cloud Cover Vicinity of each range 0.1-%
station

Visibility Vicinity of each range 0.5 NM Less than 10 NM, 1 NM
station greater thaem 10 NM

Precipitation At launch 0. 05 IN

G. Ionospheric Sounding

Electronic density (electrons per cubic centimeter) at vernier burnout altitude is
required to make preflight corrections to the Mod III Instrumentation System com-
puter. Tabulations of electron density versus altitude have been requebted to be
derived from samplings made at GBI and San Salvador.

THIS DOCIJwtNT CONTAINS INFORM.IiON AFFECTING THE NATIONAL DEFENSE THE UNIIED STATES WIIHIN THE MEANINCG OF THE ESPIOIIA•E LAWS. TITLE is,
U S C ECrIONS 793 AND 794 THE TRANSMISSION OR TSE REVELATION Of ITS CONTENTS IN ANY MANNER TO AN U,4AUT4OR'?'D PFRSON IS POHliITED 9Y LAW,
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DATA HANDLING, PROCESSING AND REPORTING REQUIREMENTS

I. DATA HANDLING

Atlas Flight Test Data gathered by the range will be handled according to the nature of
the data. In general, the normal data handling procedure is as follows:

A. Telemetry Records

AFMTC recorded tapes wili be made available to the Flight Test Working Group
(FTWG) within one hour after the flight for quick-look analysis. The telemetry

tapes recorded at the downrange stations will be identified (station number, date,
test number) and flown to the Cape. Here they will be copied and distributed as
required.

Telemetry tapes from Station Nos. 1 (Cape) and 3 (Grrid Bahama Island), will be
flown to San Diego for processing within 24 hotws after the flight. Tapes from the

) remaining stations are not normally ,-equired by Convair for post-test analysis.

B. External Data

Data which is gathered by means external to the missile, i. e., other than the RF -- B
telemetry link, is referred to as external data. This is conveniently separable
into the categories of landline data, metric data, documentary data, and iniscel-
laneous data.

1. Landline Data - These are gathered via graphic, Esterline-Angus and oscil-
lograph recorders. The original recordings wit! be fl-wm to San Diego within
24 hours to aid in the test analysis.

2. Metric Data - All metric tracking data (including that obtained from film,
electronic and optical tracking devices) will be reduced and distributed by the
range. Tabulated data, IFM cards or taoes will be distributed as required.

(See range data tabiilation.)

3. Documentary Data - Sequential ard motion picture film will be processed by

the Base. Normally, copies will be received at Sian Diego within 96 hours.
Logs of system operation are kept during countdown operation and missile
"."lights, for certain of the missile systems. Theee will be cop'ed and sent to
San Diego for historical purposes.

TItS LOCtAkNT CONTAINS NCRMATION AFFECTING IN' ;.',ONAP IJIQN[ OF IHE •EjiT[D STATES *; 44 44 TN( "AW[U[N I 0' THE 1SPIOf E A*-S.W . ''IL[ l.

u S C SC'IONS 793 AC 7ý4 1i4 TR2.-MWSON 00 THE REVELATION Of IT .NT!4T1S iN ANY MANN(# TO 04 14U!A4OV liO PErXON1 IS POHa8IT10 NY



REPORT NO. AZC-27-059 CONVAIRASTRONAUTICS

PAGE NO. 5-2

4. Miscellaneous Data - Included in this category are various recordings made
to obtain additional information on the electronic missile systems, range
safety information, special studies and weather data. Normally, this data
will be returned to San Diego for processing and analysis.

I1. DATA PROCESSING

Processing of the original telemetry tapes, recorded by the range, from Station Nos. 1
and 3 is normally considered sufficient for data analysis.

The recorded telemetry data will be gathered on a 1/2 inch, 7 track tape recc 2ied at ®
60 inches per second. A typical tape fornmat is as follows:

Track 1: RV RF #1
Track 2: CV-A RF #2
Track 3: CV-A RF #3
Track 4: Voice Annotation (modulates a 70 KC subcarrier and identifies tape),

17 KC (L . 1%) speedlock, range timing (13 bit, I PPS; 12 bit, 100 PPS),
100 KC and 50 KC compensation signals, signal strength of each link
frequency

Track 5: 100 KC and 50 KC compensation signals
Track 6. CV-A RF #1
Track 7: RV RF #2

The telemetry tapes will be processed by the ICS San Diego and Florida data processing
stations. Here the data will be played back in a forir suitable for analysis.

Tl. TEST REPORTING

A. Countdown TWX'S

TWX's will be sent for each test during which engine ignition is planned or for any
special test sc de3ignated by the Chief of Field Test Eaglneering. The TWX's
will be sent as follows:

1) At the initiation of the countdown with a description of the test, planned count-
down time, name of test conductor aid weather outlook at launch and impact
sites for fli& it tests. Each TWX for any one operation shall be serialiy
numbered.

u IC SWCOIGM 793 00 7 94 THI TRAOIMiSS10 oa Nt M[V(A1,u C6 I'S COITNT[FT .,s ANY MANPfR TO~ C# UNtAA.OMOIZEO ?[RSCM1 I! F*0A;0'!O Bly
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2) Once every 60 minutes if the count is proceeding satisfactorily.
3) At the initiation of each hold, with the reason for the hold and an estimnate of

hold time.
4) At the initiation of the count following each hold.
5) Continuous transmission during the last 15 minutes of the count.

B. X + 1 Hour TWX

An X + 1 hour report is required for each test conducted at any site in which ignition
is planned or for any special test so designated by the Chief of Field Test Engineer-
ing. This requirement also applies to aborted tests and incidents or accidents.

In the event that the countdown was aborted prior to engine ignition and all details
of the abort are included in the X + 1 report, then this report will close out the
TWX cycle for the test.

The following information will be reported in the X + 1 hour TWX:

1. type of test
2. compley identification
3. missile number

4. test number (s)
5. date and time of test
6. test durations, both planned and actual, actual can be approximated
7. type of cutoff
8. visual hardware comments
9. preliminary comments on any difficulty, either frcm panel operators

or from real time records, if available

10. preliminary impact point and source of data (for flights)

C. X 1- 5 Hour TWX

This TWX is an extension of the X i I hcur report. It Is to contain any additional
hardware comments and any significant analysis comments based un avaihviýble
data. No attempt shall be made to draw any conclusions fro-n the data in the event
of any system malfunr'tion. if the data indicates any anomalies, then the abn.)r.na.
variatiorn f the data shall be desCrik _d. Y_.

DL. X ý 24 Hour Preliminary Report

This report is required for any test in which engine ignition is planned or foi any

6pecial test so designated by the Chief of Field Test Engineering.
CONT A ý>.' !%F CR T A , C.B A' A F ; j %T4 T~ NJ~ -4 AT Df IF NSf CF THE Jh!' C'AEC S!AT ' !4A 1 k~ A: -,C 1v t W Pf )%r, !.V T I fil IS
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The following Information will be reported in the stated ord:r.

1. A paragraph or two summarizing the test.
2. A writeup on the operation or performance of each system. The order of

systems is arbitrary, however, systems with difficulties should be pre-
sented first.

3. A writeup on the countdown including the time of start of the count, planned
countdown time, actual countdown time, and a description of each hold,
including hold time and recycle time if any.

E. FRF or Flight Test Working Group Report

This report is the requirement of the Flight Test Working Group for a flight or
Convair management for an FRF conducted at AMR on the Atlas program. The
report is required within 14 days after a test. This report will include but not be
limited to:

1. Summar/-
2. Test Objective Status
3. Trajectory Data (if a filight)
4. Analysis of all Systems' Performance
5. Film Review Comments

6. Conclusions and Recommendations
7. Countdown History
8. Missile Configuration
9. Missile History

10. Appendi-.: including.

a. Reference Documents
b, Serial Numbers of System Components
c. Significant Dates of Series A, B, C and D Testing

d. Test Constants
e. Redline Values Vvrsus Recorded Data

F. Test Evaluati,.n Report

This is the final flight test evaluation report as required by contracts, Air Force
directives and Convair management. This report is required 14 days after the
fiigit date.

NIS DCt'OMilf' MNT1 A: 1.4- iP.( f tv,?1 M,$v~i04% All . rE St. ELA R N~ 7F L.t'~ 140 10 T S JATES~4 ~ 14 FAj.%'%C ' 4 ý S 4.e~ ý% L.;S
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The following information is included.

1. Summary
2. Test Objective Status

3. Trajectory Data
4. Systems' Performance Analysis
5. Flight Test Configuration
6. Configuration Comparison with Previous Test Articles

7. System Components and Serial Numbers
8. Summary of Preflight Tests

9. Test History
10. Difficulties Report

11. Countdown Time versus Events

G. Summai-y Reports

This report summarizes a group of tests and is required by contractural agree-
ments and/or by Convair marnagement. For Wfght testing, three summary reports

were issued u, )n completion of the Series A, Series B and Series C przgrams

respectively. The number of Series D flight, dictates that two summary reports
will be issued for the D program for more current effectiveness.. In general,
summary reports are due eight weeks after completion of the last test in the series.I

I_
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OPERATING INSTRUMENTATION CONSIDERATIONS

E series operating instrumentation required for flight articles, at present, is under review.
The tabulation of operating instrumentation included in this report and the following discussion
sho-,ld be considered in this light.

Operating considerations as disc-ussed in the following paragraphs are limited to those meas-
urements visually monitored to verify proper performance of missile eystems. It should be
noted that most missile parameters required to insure proper missile conditions are pre-
sented on panel lights and meters and as such are not covered in this discussion. However,
a list of panel meters for operating measurements can be found in the panel meter missile
instrumtntation composite and the individual missile landline tabulations.

in general, operating measurements may be divided into two categories for flight missiles:
1. Those necessary for validating or checking out a system prior to missile countdown, and
2. Pre-start operaiing measurements to which prescribed limits are set and which require
corrective action or discontinuance of the countdown if prescribed limits are exceeded.

Operating limits and missile effectivity are indicated in the operating instrumentation tabu-
lation.

Pre-

Start

Valid Redline

F 1001 P LO2 TANK HELIUM X

F 1003 P FUEL TANK HELIUM X

Tank pressures must be maintained within specified limits to
maintain missile structural integrity. Str,, chart recordings
of these pressures furnigh a real time record upon which cor-
rective action can be based.

F 1246 P BOOSTER TANK HELIUM BOTTLE HI X

F 1145 P S CTL HELIUM BTL X

These measurements assure that the airborne helium bottles

arc properly pressurized prior to misslle firing. In case of
a missile abort, bottle pressure data can be monitored to

verify that the bottles are in a safe condition.
hivý 3cC.•.VtNT LONTAINS INFORMaWIN- AF(ECTI( a TH, NAM.INAL DIFINSIE OF THE UN9ITED 5•A!(S WIIHI. 'ftl MUANI•O OF TH1 EiPIONAG•.G LAWS. Tit iM.
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Pre-

Start

Valid Redline

O 1310 P SLUG CH L02 DISCI X X

IN 1314 T SLUG CH L0 2 DISCH X X

To insure that the slug chill unit transfers sufficient L0 2

at the proper temperature, and to i:isure no excessive

pressure build up in the slug cbill unit, the above measure-
ments are monitored.

N 1335 X SLG CH L0 2 DISCII VL i X

N 1336 X SLG CH L0 2 VENT VLV X

N 1337 X SLG CH LO2 INLET VLV X

* 1p
N 1338 X SLG CH LN2 INLET VLV X

N 1339 X SLG CH GN2 INLET VLV X

The above measuremerts are made during validation of

each slug chill transfer unit to insure that valves have

functioned properly and in the correct r, ,,uence.

P 1474 P VERN CTL REG DISCH X X

The purpose of this measurement is to verify proper
regulator setting prior to missile firing.

S1122V SERVO TEST SIGNAL X

S1107V BI PCH ACTR FEEDBACK X

Si106V B2 PCH ACTR FEEDBACK X

S1113V V1 YAW ACTR FEEDBACK X

S1114V V2 YAW ACTR FELDBACK X

THis O0Ci•.JMo# COnf4AINS hFOAMAI!O A, FECT,," Trif NAT,uNAL -. OF t' f U I TE4D STAft!, jIP1 .1 T.d IIANI.N2 Of Thl E.SPIOA•O LAWS. Tif.! 12,
U S C S(ETION11, 7i •ND 7194 THNE MIRNMI.SION OR THE RIVE1A1T|ON OF Tys C01L•M S If ANTI MANNER 10 AN U~uUTHOWZLD PItSA IS PROHNI39tO OV LAW
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Pre-
Start

Valid Redline

S11-8V V2 PCH ACTR FEEDBACK X

31119V VI PCH ACTR FEEDBACK X

S1128V T31 YAW ACTR FEEDBACK X

S1129V D2 YAW ACTR FEEDBACK X

S1216V S PCH ACTR FEEDBACK X

S1217V S YAW ACTR FEEDBACK X

The servo test signal furnishes data on the input to the servo
amplifier loop of the autopiloi. The actuator feedback voltages

when compared to the input signal provides informaLion on

engine threshold, frequency response, system continuity, gain

and polarity.

S&121V GYRO TEST SIGNAi, X

S1 1-;7V PITCH GYRO AMP OUT X

"S1 148V YAW GYRO AMP OUT X

SI 149V ROLL GYRO AMP OUT X

"The -ir( arlnAificr output sigmals when compared with the gyro
t( ;t signal provides a check on proper displacement gyro oper-
,aior. These outputs will also indicate tae rate gyros are oper-

abic when a form of the "kick test"' is performed. In addition,
tVl5s iLs *'umentAtior_ indicates frequency response system con-
tinuity, ,ain and p iarity.

S1048V PROGRAMMER PITCH SIGNAL X

SS104 9V 2ROGRAMMPR ROLL SIGNAL X

S1235X PROGRAMMER RUN T:ME x

lfCiUýViA N AFL1INSi 11- NATIONAL 1Ct~ 0 IFIL UNd140JI L W11HIN T141 -;iANMC of Th t StLPiONAU. LAWS. TITLE It,
r 4S• C 1.,l AND 7,4,i T- TRANSMISSION4 OR THE RLRELAT:GN CVO ;TS 'NiTENT5 N4 ANY MANNN TO AN 0.TVF01WZ(D PER.mSON f. P HIBITrO $rI LAW
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Confirmation of programmer operation and sequencing is accomplif "d by running the pro- B
grammer at 10 times normal speed and monitoring the outputs for voltage level and time of
occurrence. The above Instrumentation provides part of this information.

Note: Additional autopilot parameters which could affect testing are monitored but

not recorded. Meters are used to indicate power supply current and voltage.

THIS DOCU'ENT CONTAINS INFORMATION AFFECTING THE NATIONAL DEFENSE OF THE UNITED STATES WiTHIN THE MEANING OF THE ESPIONAGE LAWS, TITLE 18,

U.S C SECTIONS 793 AND 794 THE TRANSMISSION OR REVELATION OF :rS CONTENTS IN ANY MANNER TO AN UNAUTHORIZED PERSON IS PROHIBITED BY LAW.
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TELEMETER NO. 1 TELEMETER NO. 2 TELEMETER NO. 3

PW, SUPPLY PWR SUPPLY PWR SUPPLY

CHANGEOVER SW CHANGEOVER SW CHANGEOVER SW

ACCESSORY
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PWR SUPPLY
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BATTERY BATTERY BATTERY

TELEMETRY SYSTEM - E/R & D
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2.5, 5, 10 & 30 RPS COMMUTATION RATES

100% CALIBRATIONS AND/OR TRANSDUCER

POWER SUPPLY VOL TAGE

-0% CALIBRATION NOTE A: FRAME SYNCHRONIZATION
PULSE 11 100% CAL IBRA'N

100% SIGNAL.-.. 50% CALIBRATION NOTE B. 100% SIGNAL

0% SIGNAL . -0% SIGNAL

PEDESTAL .. ** PEDESTAL

1 3 5 7 9 11 13151719 2123252729313335373941434547495153555759 1

SEGMENT NUMBER

EFFECTIVITY; TLMNO I CHANNELS11,12,13&A
TLM NO. 2 CHANNEL ilE

COMMUTAT ION WAVEFORM
1/8 RPS COMMUTATION RATE
HIGH FREQUENCY VIBRATION MEASUREMENTS

0 IFRAME SYNCHRONIZATION
100% CALIBRATION •PULSE & 100% CALIBRATION

50% CALIBRATION- "

100% SIGNAL -100% SIGNALI; • •I• Im F~m ••%OCALIBRATION '' I.

0% SIGNAL ...... 0% SIGNAL.
PEDESTAL.-- u.. PEDESTAL

1 3 5 7 9 11 131517192123252729313335373941434547495153555759 1

SEGMENT NUMBER

EFFECTIVITY: TLM #1 CHANNEL C

I

NOTE A: 1. FOR VOLTAGE AND PRESSURE MEASUREMENTS
0% CALIBRATION IS MISSILE GROUND
2. FOR TEMPERATURE MEASUREMENTS
0% CALIBRATION IS 500 OHMS ABOVE
MISSILE GROUND.

NOTE B: ON TLM NO. I CHANNEL I.1 AND TLM NO. 3
CHANNEL 11 PIN 29 IS VOLTAGE 0% CALIBRATION.

NOTE C; TELEMETER 1, CHANNEL E IS A DIGITAL CHANNEL.

COMMUTATED WAVE FORMS - E/R&i

TfHll DOCUMENT CONTAINS INFORMATION• AHFFCTING THE NATIONAL DEFENSE Of THE UNITED STATES WITHIN THE MEANING OF THE ESPIONAGE LAWS, TITLE !8
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SECTION 8
CONVAI R-ASTRONAUTICS J

SECTION 8

"E FLIGHT INSTRUMENTATION COMPOSITE

The Missile Composite presented in this section contains the instrumentation planned at
the time of publication of this report fox the E Flight program. This tabulation is sorted
by measurement system.

MNASUREME"UT DESCRIPTION MISSILE ALLOCATIONS

This is a brief, usually abbreviated These numbers are the "E"
description of the measurement. Series number of each of the

E Flight missiles shown.

EID NUMBERS 3 8 9 12 13 16 17

Each type of miusile has an 7
"END ITEM DESCRIPTION"
number. Within that type, 0 FLIGHT
the missiles are numt-red 0
consecutively. 1

1 2 3 4 5 6 7 8
VENICLE•. S.ERIES

E F MI16 P DIFFERENTIAL PRESS M M ?" M M M M M
rh F 125 P BCTLPNEUREGOUT OX OX OX OX OX OX OX OX
E F 194•P FACILITY GN2 SUPPLY X X X X X X X X

E P 311 X 90% FUEL LVL IND X X X X X V X X
E P 335 X SG VLV CLSD MSW S S S S S S S S
E X S COF RELAY LOCKIN 06) 08 06 a a 06 06 06 06

MEASURE14ENT NUMBER MEASUREMENT ALLOCATIONS

The letters under the misiie numbers indicate
the missiles on which t! 'tvasurement is in-
strumented. Each letter indicates a different
means of instrumentation. The letter "0" is
Telemetry, "X" ts Landlie, 'M" is a panel
meter and the "S" indicates Standard Sequence
meas ure ments.

YNO!: For a more detailed exlanation of this

"cr.or at rad a key to týo abbreviations mid codn .
see Appemdix A of 0t1s r•port.

__ _ _ _ __ _ _ _
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REOTNO. 6.-R&D COMPOS ITE DT I 1PG

111 1 1 1 1 21 2, N 31313t(

1 2@31 0 600 1 F1 Cx

'Al 28 I THRUST SECT LITE 61 3 11 1 11 0

AA 74,4 1.1THRUST SECT LITE s2 Ill 3 111 z, W TI'Xxi l

!A 1781.0 181ASE LOXTK PREG RD 1 C 1 M3 30 1Gi5 I&1 xx 7 i I 186

A 761 10 ICROSS CONNECT THRU 1 C A1**

A 620 BA SE LOX TK P REG LG 11 Ct9 IM301 .__ 3 IL 1~2C i X, Ix

78A 0 A LOX T K P REG RADIAL 
.Cx 

.1 1 .36

j A _________ _ 80 r'CROSS CONNECT THRU 1 C 31 x la3h

!A 784 U TK P, REG TANIA 1 C 12 5j 1x1M0 , ilIL. I A

741j5011CROSS CONNECT THRU Ill C- 2 312 !' *1 x

~jj~tzJ0 fC4nIIr *4O I i I--~ -{V -. T't' x

'C ITuO TK P REG TANG C ilM01 3 IiF

Al7 '0 ICRQSS CONNECT THiRU IIcI .A ~7'?0 FU TK F C.~ T1N 711 110 CvS O N C H 9r14

A1 862 U ~c 64;2 PUP44 
-I 

,''~ 0 ( ' 3

* A C~ 0 u LU TK P REG KACI2 ý M 3,

95OCROSS CONNIECT ThR u 1LX _______

791FE T. P~ T~ A0 A, ~1 I'.- 4 _

A '190 0 iiCROSS CONNLCT T'iRU C 
X'---.---*- !A

A! y AIS 's 3 11I
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.1 -PO STE cA 15 MAY 61 rA4 002

SI ApTION

'1A 91 FUEL TIC P REG TANG o, I I ' 4 M30 .40 G bpIK 1I114

A931 0 CROSS CONNECT TKRU I I c 191

A!-45 0 B2 GIMBAL BLOCK V AX 231 __ so. G0O

94460 2 YAW ACT TIE PT M,2_ M50 D0 G 3130 X 9

5 P V2 CLAMSNELL INNER L3 L) 0 15

S HEL2 C LAM E LL INNER 2 i9 ,0 1b PIA 5% SL .I) 

N

18 l ipDUMNYROD HYO PR 1 A iS 0 3500 PiA ISL.O X

1 T V2 FAIRING AMBIkNT 3 11 23

2 V2 CLAMSHELL AMS 311 3 0 1000 DOF 51x.0

A 2 IT V2 C' .NSNELL ANS 3 11 31 0 1000 •UG 51 SLO

A T" 7 V2 CLAMSIEtLL AN, 3 11.53 Iw 1 laftr SLU 18

I I
M 20 1400W OGDU 

2T Li

•, MMY •E iV l flafCf € II 3 13 '@-O'.O 6 .* Lr -- 1
A 7 . DNKi4li04M- ut•b.J A -U._

__III ____,,,_____ I~~,• i k
A- ruit ml~ni ClAgni mv[ I! 1-1 ftQGE

SI1 DUMMY ROO OU a 1111 U7 .aiL -&* 1W

A 19 T V-2 FAIRING AMBIENT2 3 11 1 0 1009 0G P. 5 - - 1

19 V2 FAIRING AMBIENT 2 3 11W 01000 "W 5% A I A A A

A 20 1 V-2 CLAMbHELL CMPNT 3 10 3 0 100 1"t 411 bL 1 1 X

A 21 V-2 FAIRING COAPONiT 3 11 11 0 500 ,uw 41 $1. 1

A 21 7 V-2 FAIRING CONPONET 3 11 41 1 0 100 *%..g* 1 X1.0

1 T V-2 FAIRING P.N6I-T. 1 = v Is!

_A4 L MISSILE TK.NR A -POU P. Ll AI !4 V'5 x I

41 7 MISSILE IA MR 06 POO j 10 1 _i _ _ +8

A 2 T M.ISIL TA MR PS POO i .AMb *5W .#.0 II I
T S

A 42 TIMISSILE TK NR P6 PO 1110 -A", 0 10 0 I

A 4TMISSILE T sill - AMt PS :p60 106t 440 -x-

t ' 4 T rK R O VD s 1MIS 
5ILt 11 NA PB P 045 10 13 M :,b VO P dS $ 

1 0

M.91 i~in-u~i -u~~n m - wii m
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IA 44 T iIMISSILE TK MR P8 POD 3j I AMBI 54010G. 4% $J.Q - x

44T IMISSILE TK MR PS POD 13 10 5 A43 540 ID61k 4% 51.0 _ x 1610

A
1 

45 7 MISSILE 1K MR PB P4,0 3 10 43 AMb 540 DOI' 4%4L 51. _ A1

A: 46 T1MISSILE TK MR ADI 3111 17 0 1000 00Gl 4% 51.0 x Ix 16

1f 44 7MISSILE TK MR AF It 10 1 0 00O 005'4 10__A--1

Al 471T MILL 11K9 MRFl~U~ . 2 1i

A! 478T IMISSILE TKMR-ApI LU4 L..10. -AIM - -

jA 148T111MISSILE TK MR ADF 4) 0 I.. .... k if. .A1%L B& --

A! 4T IMID2S1LE 2fF -AL a&i1 1 0~0 l~__A X

A j497 dMISSILE TK MR ADF 3 11 45 0 1000 OGF, 4% SLO X1 I 1611l

A T!MISSILE 1K MR AD5' 3 10 0J 900 1!5!1 D 4% SLO

A' 52 1 jIMISSILL 1K MR AF.S.C 131 231 x. ...S 21'i2aE

IWIF 14 -0 I.. &gi . -Ok- -$*-S

Aý 4097 11 BLACKC ALORQAO 4-U 44 49w S"

A 1429 1 BLAC CALO &-,O Lj 'k.. L200 Qif

-A- 409 T 1BLACK CALOR QUAD 1 4*~ ~

A40T1211SLACK CALOR QUAD 4 1 210 S 0.061 44- 51.0 AO 1 84

1A:12 IT111LACK CALOR QUADOI 3 10713 011000. '06 4% 4 1 X.0

41 17 3S ONAC CALOR QUAD 4 3 10 75 011000 DO' 4% SLID x 462L~iIJ1IJa

tA 436 t 1138 14 CALOR QUAD 4 L3 10 159 0 11000 iDGF- 4116L I X X 1.02

439 143S T &M CALOR QUAD 41 3 11 9? 10 00 I1DGF17

________ 4* LI 51.1 ixX i I I1I1 1 1 731
AJ 439 7 ill CM4 CALLR QUAD 1 3 10 1 7 0110005

-t 40 T 196GM CALOq QUAD * 3 1 9 020 G f%-L 11X

19M AOQUD4 J_101__10

A43119 GM CALOR QUAD I 2Udx. iiL

440 "a___a____Tim 11 m msmm

g C. $tWM0 VWW~ IN a or m"1111= III a ouomo vi a[a l
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A.. ... ___.J•_i f i :.__J ,^• -

A 4 19 GNC¢A1oR.,UAU 1 311 1000 D•z __

4 A6,I TTF F_ 1A_,_, ___. A 1 , G 4

if1 ;1111 1 0

A 4 I 11CABLEWY I9G COMP AMb 3 
10 01 bo OGF 4% $082

BA 2 1 PO0 AMBIENT 3 10 10 DG0 4% SO 4x x6

_A_4_T A|G POO AMBIENT 130( D11,49 So 4

! v61 T _HEAT_ _3_1_9 0 1000 Do F 4% Lx8
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14 P& _f i1[ L0y < L) IEO tDATI 1b MAY 151 PAE P

SB ___ Ij ~ - 1 1 I A

6 4 1T 11.2 A G POID INSU.L Our 3! it 115!1 5'0 jso 15 0 . L)~ 40IOxI 6

iA1635 IT' j 2 AIG POD INSUL I N 31.11 .11 DOO 1500 IJIGI 40 .L0 _x _ XX II 6

IA1686 1!T 113 AIG POD iN5UL OUiI 13 11 U 500 11500 1)Grk to ILO 111.~ II 842

IA 61537 T i 3 AIG PCI) INSUL. IN 3 l III; 0 50IiG 0IL xI 6

7 ''4 Aic Pop !NJ"t#L 011T -4~ 1LJ. 1,
LA! 689 T 14 AIG POD INSUL IN 13111 43 0 SLO~±~9A&&T4U'i)J 1

I 69 T 5AIG POD INSUL OUT 3111 .45 S00115s UGH! 40 SiLID I x 1 862

iA 691 TA'5 AIG POD INSULIN 3114 50011500 iDG~k 40 , 01O I xX 4 11

69 T 11 NU Pf1c 1 0aIIML &)1L L

AA64T N A C. L..pI±. L1 L IFT1YXX 6

A 951 182NACELLEIN2LSUL. T. R 13 p1L±QLO__ Ix x IX I ---VIA
A 696 T I, 81 NACELLE INSUL. AFT 3 10 133 I 0 150 I Ut(zt 40 'SLO A, I ix 062

ýA 697 T Il'8 NACELILL INSUL Al'1 3 10 35 0 1:0 I-F~ !Iul 0 L ,xI. x I

A 69 1- 11 Isi AF. FKUI *z1) LW 1 U . 1u IVJj8U ___ buf IdLU A1 1 52 L. x

"A KNS~bb , -~ AAR6- III a .5 Ai., I. Min.
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A 1808 IT IRUT INV fit 82 PUt) -2 m? 30 A 110SO I Ai x II i1
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15 MAY 1961

111"T No. -& C W ITI DATE 15 MAY 41 FAWIOak&....

11111IO 1__1__1_4 1 12221 1334

A 1823 T III" P8 0 PW Q4 NP _ 2f.j~f a )~ il I I 15

I&SA t 1641 EUPSSalPODQ _4 KPI 30 Ig IG 41 0L .111 x II L 15

A 6 8? AECDCCALOAS 3 1141 .13O0 lDGF 4% SO ISXI IX 1-67

A 4717 AFOC CALOR E 43U' 0 O SOIUi 1 911

A 1901? TE aSS POOQ $I Pol 0_ .j& RiF xi~~

A 1902 711GE Pe alPODQ4 imp 1 30, ISO IDOF 4%SO Ix x1

AlIOI.3 JGZ pSS1 PODQ cm NP 11 301 180 iOGF 1 %ISLO ix.

PB 91 P O 2 po -M 26 x 111

A1906? GE Ps lPtooQ _ 0P -- o 30160, 20 ISLO X__

A 1909? I IGE P981 POD 0_ NPI 1 .. 0.. IA.!9 GF 4% SLO X I

A 1910?I Il G Pe elPOD Q4 M P I H 30 160 ... DF 4%SLO 1X I x II115

192L( GED81 POOQ 04...fJIf 8

-A. J3)- -L t AS? 1` R'' 10 A'4 u - .4~O ~ 4 4

- _493&.. j .M AFT Sh n C1A1 A e. 1.0 -0 .30 -Mill,~

- 1921± 3 L ' P R "R ' P100~ 04 M L .M.- A .3 L I~h¶ .

A1937 L TO 02 1POO Q 06 NP U& Jf j.AS x

A 1918 T I NU 12 9 POO 01... 1.. P _ 18 llj GFI 1.SLO ,X I r-1-

A 1939T ITLN02St POD Q1 &P_ .10 .180 00G 415 4SSOIII II1115

A 19401 T ILNE02 B1 POD01 _ NP _ 30 -180 IDGF 4% SLO I I IX Xl III11 5

A 1941?_TjITLD02S61PODO _ 01 NP So3 160 90G 4% SLO _1 IX I X15

L.A~ TO 0Z1 1PCOO1 a P 00.kJiF!A~L

A 1944 LT ILN 02 81-P00 01 IMP 4 .. i Ifl;f h
..ft..JItGEO9004ANT STRUT, 3111 L IL 1624

9 T cso ANT STRUT L IL. IL -Mo 1jLULa&-

0 Rs RSCUTOFFPOUTPUT 111 0 26S JAj M9 T2PXX1XIXIXXx x x x x l-x 14
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F A '} 4~REPORT N.AC2-..
~ ~ £ T E O A T-Jjjj

5I MA F16t1ff >OPOIT DAT 11-M Y- 222 AE201 _ _

D VIRSC CUTOFF OUTPUT 16 S 01 28 VC3 STP
D 1 IV RSC CUTOPFFOUT PUT.113 7 0 28 3O SSTP X X X X x xX X x x 1Oi

lo -TIV #1 RSC RF INPUT/AGC f1 A 5 15 LOOK UV 5*SLID X XXx xx xx xx x x x 00
TI 15142 'V RSC ol BAT DC 

xxxxxxxx

A- A- -L X- -LX

-- i-1514 W RSC #1 TOTAL TIMER m 0 1000 1HR A1 -
;0511D w RSC #2 TOTAL TIMER I _ 01000 HR ___x xxx

W Q-0-1{ & i 2 BAT TIMER 00. ~- - K

X RSC DESTRUCT OUTPUT J 195 .1~ .j ID I-x Ii l
10H X RSC DESTRUCT OUTPUT E.- 9S 0.Q.19 AVDC STP 11X X X X X XI x Ix I x xxI l

_f; _ __ _ _ _ 1_ -043 C CRITICAL POWER A 0 800 A a 4 -X X XX - - 00

E 04CCRITICAL POWER B 0 800 A a x x X1 xX 00
E 1045 Ci CRITICAL POWER C 00 A I 1X -- 11 1 1 0

I-F1 -- 4..

- 00q MISSILE EXT 11AS A50 -s i~p .I9x x x X X X-

g.sIQ PHASE A EXT 0 MSL -M 11 396 -A04 1PS __ xx

E 50 400 CYCLE AC PWASUP Il 11 CP S~ ~x X X XXx

E 5003 V, BATTERY OUTPUT N 15. 35 VDC *6 SLO XXX X XX IXIX X IXXIX IX X IX XXil
1E 5006 V INVERTER PHASE A M -j VAC S 0 x x X~xxr X XX XXXX ixi X I x l
E 022 V MISSILE AC EXT * MSL - 4 - xj xD X X iX x IX X iX Ix IX x iX X IX i iXX

*E 5023 V MISSILE EXTERNAL AC N 1101 120 VAC __ 
____x xI xI x xi I l

F- 28 V MSL SYSTEMS INPUT 1 3 0 0VOC *0SLO X X x x xx xIxIx i X~ x X 1
E5030 V. N:SSILE DC EXT Q MSL - M Vx):xx t

E- 51 y 400 CYCLE AC PHASE Ak_ I A1.VA S0 XXXXX~ x f xxxx xl-xo
53 V 400 CYCLE AC PHASE C 1 13 23 J~105 VAC 1*0 SL X XX X X XXX XX &jx~xX

~i
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WiORT NO, & L 4-R6 COP Z5I T E

4

DESCRIPTION a 2~ 2.2430 1!3 Ill 1,h L
LOW 

4 1 :1411 
4vý

__ __ __ I 53V1CNETD Oj x!

53VCNETD O1L~1~53 X X_ x _'xx x xX 'X x XIj~ 4X Xxi
5 065 V MISSILE EXTERNAL DC N 0 0VC- XXXXXXXXIX'XX1-___ V i § 0 X~_ -9-X lxXX it '11Ix tý •1
IE5109 W MAfIN MSL BATT TINER II Xt x X IAjXj X X XX iXXXIX x 4j I

F~ 13 1 GND L02 it VENT VIXI

2t TAN4~j~ 
Le 

1323
F1~~~ I P 1 41X xi
_ _____________ L II

IP hOmNECTED TO 1 I 19 11 4 9 , 1 1
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- n V HE)~c tn i r 3, Ej--j~-.-O
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-_ _ - x 7XI PID.::k I x x xIxi
____PES OR-IF i 0P ý1A1 o11 ijIP I~ D 3SIDII 6
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~ ~ iilL ~2 222

F145 P !II CTL "E BTL OISC H 1 1 11? A XX 1 4
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F 114 P -1$ CII. HE BTL DISCH S j Xt XI X - i

P AISLITY HL X A IX AAX 13
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F t7S5~ 7ILOX 7K ULG SIA 87L~ UIL I --W 10r ___ %SOx 76i

74 j IT LOX 7K ULý, STA 846 -14 "11 -~ A I7__ OLKUGST *s314 150 10501 OGR 41 SLO ± 1706

1 Ffl'LOX IN LE TA4 10 1471 1 50 1000 OGR 4% SLO

4 177 r YLOX 1K ULG STA 560 3 11 351 150 105 0 IDGR 4% SILO xI ý - j--- 6
____ 1660

'F 17731~ I 1LOX TK ULG STA 570 3.11 133 1 150 1050 DOR 4A SILOI xx X x 66
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__
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aIa '.1 1T~f Ill...A y I -Fi

F-ja 78 1. LOX Tv r.O ,T A 780 31 f .150 nrD Kk ti

F! 786 73 r LOX TK ULG STA 780 1 3 9 11 150 1050IGF 4 I i X

F 1 79;T LO KUG S 02 64O1il!1 10151lGR 4% 5-0 _ X

4-12 J POD AIR INLET __ 30 60 jjDGF 2 bL0 li X L347
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Ff131  ~HST A.,EA AMB TEMP 30 60 IjIGF 2SO X *-I~~ 
- - ___F !Jj4l4

jTF1832fT i:F O F C L T K Ni 60 IdDGF 2 - &--X - 4 I~
F 8 3 ~ f F D F A C E P A T F SK IN - : 1 Q 3 ui A L 2 s Ix

F 1183 4 IT 11FW f FAC E PLATF SKIN 3c _ 3 0 _~ * DGF 1 5 0

_ F 18.35 I AT FA E PLAIf__SKtIN_ 30 60-I ..
F~~~~~4 16634-LFji. -

F 1815 T4 AFT FACE PLATF S'KIN ] 0 60kcLCL -i--
F _lb' AFT FACE__ LATF WK N t 30 60.06rFI 2IL X f

I.F F387PDAMB TEMP 3 9~G[2SO-t111 11 I -TPD3- T-ILWL'L
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W SECTION 8
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I EPORT NO r-R&D COI.OFQ1ýTE DATE 2 ý_jAy~ij_ PAGE I~ I __

DESCRIPTION IN 1 1 3

I _ I

F 84.6 IT 11FUEL TK HE STA 945 1 11 33 M50 I 300 JDGF 20 ISLO X 1.851
F 845 T IIFUEL TKHE STA 935 1 11 21 HSO 300 DQF 20 1SLO -

G 302 C JPB-IP MODULATOR AVG 1 11153 M101 .0 VDC I SLID x x x -i 1427

yd xR~ It LL.2 V0c I. v3- If VvI

OG 504 C I CONNECTED T0 1 11 7 1{1 l37 ix x ~xx x x xx x xx0

6' 582 E MOD I1I1 R8 RF OUTPUT -1 11 3 0 1.51 E .45 ISLO 11 X IX x x x lx x IX I A A X A 00

G 582 1 1CONNECTED TO 1 1 3 4 L 2L -x x Ix x I

946 ~4O OOM LNTENNA G1 -tK -- -x i
IG 94 0 ICROSS CONNECT THRLJU •I, C 12a - - 10

G 94 0 1CONNECTED TO 1 C 23 1 C 25 Xxx10

O 9.4 2_ CROSS CONNECT THRLJ I Cb 31x

6 196 10 IPB-IP RADIAL 1C I MIS 15 6 5. 2K.Cx

I 96 0 CRQjS CONNCT TIIRU C 7 _

.1C. U*

G -ONNECTED TO I-L . --- -_ 9 Kif L
G 147 01 CROSS CONNECT THRU I C ~15 !XX

_-IG581 0 ,POD WAVEGUIDE 1 C 417 M15 15 G 51 2KCA

_ý 8 CROSS CONNECT THRU IC .{23 -

lit 587 '0 CONNECTED TO 1 C 23b11 C 12 -17
G507 10 CROSS CONNECT T .j 1 C 31 87

G587 0 IPOD WAVEGUIDE 1 C 33 G 1KC x14

S587 0 CROSS CONNECT THRU 1 C 39 - xI 140

iG587 0 CONNECTED TO I C 39 1 C 1iIx 110

570CROSS CONNECT THRU 11 C 1 -- Il .i] I.- ix x

G 595 01,jPB WAVEGUIDE RAO i] C MiS15 is 6 S '2 K' x 8

G 595 0 CROSS CONNECT THRU_ 11 C 39 1_XA71

59 0 CONNECTEED TO 1 C 3 CJ41 -- 
.. -

vwj wnww cm~t jH~iT K14 tWW1n6 fTEUIE 101 ~"f " M4 FTMI*f A H
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SECTION 8

15 MAY 1961

REPORT L-R&D COMPOSI'E DATE PAGE 12

D60110N AN"

DISCRIPTION >1' .- %,,,,Iw

I~~1LOW NO tiI

595 0 CROSS CONNECT THRU 1 147 _ 1

i165081p WAVEGUIDE PRESSURE 1 1_12 7 20,

* 50 89 P WAVEGUIDE PRESSURE 2 1 12 9 0 201PIA SLO
1  X X X I 1 1

G281 V lRB REFLECT SET 1 111491 lM2.5 0 VDC JQ xp(( x

G 1 1503 V CONNECTED TO 1 11 17 l 1 - X IXix x ix I jAIi

153iiMOD III PO AGC 47 0 M4.8 o is 5

IG159VLDIII R8 6GC NO. 1 1A24U1 SO iiik),x:XI !--IX Ix X I ____

At2¾ 8i X--- .4. &

Si U4TAIt.ER MYD PUMP 2. 13 &s so G 1 16 ftl7i

S41110 INAA CONTROL .4 AXIS C 9 M5Q 50 25 1 1616

H AJIQ O$6 CONNECT T4RU Ii -is~.j .$

IL: A i CONIROL 4- wv If I

IDOLz Afs--tA '
IF-i

a MID AP5UMP ..... 3 a X 1 5 4 -
H I HY._ D ACCUMULATOR 1 2 3 0 3-500 A'4 50 . I XI -

H 3 1 HYD ACCUMULATOR 0 3500 PIA 5i SLO *

" 3P HYD ACCUMULATOR 2111 53 0 3500_ PIA 2ISLOI 5

H, 5 S HYD ACCUMULATOR A 3..0 5% -S-----+-OJ -9--

N - ,S HYD PUMP DISCH. 11i 3~ -Q 1500 P 4i5-lx

11 130 p CONNECTED TO 1 11 3 1_ 11 ......

N 130 P 5 HYD PUMP DI0CH 1O13 1 PIA[ 0 --•O--IA 5% SLO X X X'• •'

H 130 P' YD PUMP 0sCM H 1 . .0 ?... I__X.

hV130 PS HYD P RESH 3 4 03v. !PI_ SSk•90. P-f'

H140 P$U/ER Y PRESS 0 350 A 'PSO A X~ H ix IxX !X xI !

!4_flUS/VERN HYDPRESS 113 O iIPIA X.4~ 1

t wiu l l cmaI1S wmm~ .- tlcm A~mtI"T 1 fayb TTAT w OFt!0 TW UPTTTS lE~tS WTTu TWi SET T 0M 1 OF1 T 01M V M LAWM. ITL

I& V j C SgCTW M5 An TM T. MTkwa.TSM OR SIVWITT OF MKHC .0 ýNT MOM TO "4 W"NO11,10 PER" lt.1 F2W94010 ly LAW
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S ECTION 8

15 MAY 1961

'OTNO .- RiQ CMPOITE DATE 13 M4AY &IPA 1

O6CRIPTIONLO i I 1 11 1 1

HN 185 P IIS HYD PUMP INLET 1~ 111 0 2 00 Q.I I A It i~

H185 1P IS HYD PUMP INLET 0~ 229 J~j-jJL -, 1749L~

H 185 Ip 11 HYD PUMP INLET 2 11 41 0..2 100 PIA J%~ SL X

85s P 1 S HYD PUMP INLET _I- *..jQA 0. 2 .1711

HJIjj9j'P S HI PR TO MANIFOLD- _ 12~ 31 0 3500j PI± A 1 cj.O IN x Ix~ x IA- IL 14

HI1911 pIS HI PR TO MANIFOLD 1 A 21 0 3500 PIA 5% 51.0 I

IH 191 P S HI PR TO MANIFOLD 1, A 51. 0.... 3500 PIA .3! SL 1* 11 62

-L i~2.12 P JRIRRT .13 -1 -. -A -

L ~±212 p.VERNIER RETURN h1- 3 1-120 7

H 1 ?. VERN I ERRTURN I ±4 f2 % N11I

H 212 P,,VERNIER RETURN I A ]53 0 200 PIA St SLO *1JA 60

_ 212 P !VERNIER RETURN 2 115 0 PASM LIQI I LjL -L j-.14

H 219 P IS TK RF.SVR GAS 2 11 11 1 0 200 IPEA 3% SLID I X'XIX 1166

- 21 24 P. HYD SUS LOD PRESS ill 13 ;11 .0 a200 L A.

p- -A 190 SYS -3014 0Ii-
S y -Y-C. 10 Doc 2- 14.51 9, - A4I w lA - 4

IN 1360_P IHPU SUSTAINER RETURN GI 0200 PIA 2%SO -. XXXXXXIl14

I 379 P ISUS ROD LINE HI PP 0 35 IPjA~~4.

H30P SUS RODG LINE HI PR 1 13 39 0 3509 E

H180 P~ 'SUS STAGE LINE HI PR2 11 13 51 013500 PlA 5% ISLOII@j1 1

: 80 P!i.SUS STAGE LINE HI PR 21i_ 43 0 3500 PIA, 5%ISLO x

Hf 381 PBOOS-TER ROD LIN HI PR 2 11 53 0 3500 PIA 5% -i

I 981P ilNAA HYD ACCUM GAS 1 12 31 0 3500 P IA 5% SLIDO0 z

F~396.P INAA HYD ACCUM GAS 1 11 903500 PJA A. %U& I I

L 08 P I MS VALVE OPEN 1 13 ~3 0 3500 V IA _1 $ 0-

H409 IP 4j1P VýALVE OPEN 0t~ 350 I!JA 5% -L -61

Hf410P4?I GG VA#LVE OPEN ;e t,7 I__5%IL

M C rns n Mem~ nid, TM IMMI C1Sui MMA?0 WM Mi AR SWIM1 10 AN W Is SW Of "MI W~ am
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IE1POR- OL-R&O OMPOITE DAT_3#A E Jh. PAr 1

U~~1 2BRP)# 2N 22 X 3 3 3 34(
Low_____ 1I 1 1V

M1 4141PI1PU VLV _CLS-SERV 0 1  .I~ 2~~ Q PIG1Q 1 11
H 414 P1 1PU VLV (1.5-SERVO _ A 21 0 354Q PIG 70 1 x -x

M 3" R. SUS FLOW TO RES 1311

M 363 ft CROSS CONNECT 3 12 77~

H 363 ft CROSS CONNECT 3 12 25

H 363 R !CROSS CONNECT 1_3 12 31 {3I
MI SU4 FLO TO NAACONTI 12 9 I lGMiISSI ipjt[

[ 384 ft SUS FLOW TO NAA ICN L0 1 lP

I 341Q!CROSS CONNECT .31 5il4

C ROSS CONNECT31 31t1

H 384 R CROSS CONNECT 3_12 19 1
M 385 RI 1SUS FLOW FROM V '4AN _2112 01 9 !GPM~ 5% ISLO 0 ilVIt_7L

M t 385______ { i0s- LWFO A 21 PM~ 159
M 8 tIU FLOW T-O-ML___ 12 !1U GPMj It

R-3.8 I~ A ll I ftW Tnm A l4 -

lo 1 4 - -

Ie I 1 P 11-
13H HED UP OISCti13 iSHYD PUP 0IC _;A 4ld44x .A

ý-0 KN5HYD PU 411-- 4 Ir. st !L ,1

ýH 316 T ilROO PANEL SUS Ik ;3 111!3 010 GF s

317T ROD PANEL BOOST ER IN) i31 I 3' ~1 0 DO115. 0I* * ,

*gl !167 !X STA OIL gVA(UATION t : R N jOFF V T 4 ~~ 4 &XX~~. X14

~im 110 :ESLST OIL IVACVATIOiN OFFyj A AAAAAA14

ý14$~ TK RLSVR PISTO A FN

4 38)7 1 jlS ENC. CNTL RACKET 1 13 1 jiON OFF yp T, *______

S3~jEGCY 0f4 1- 1)19 ON OtF _____C ST

t ~q iHYD MAN IFOL.. To c. NL 1 ý13 35 O-N ;OFF l!ýoc Si P

Ym4d: 1WC ~ I 't ~*~O W UAAU ~ 1 WI ~
* ; C C'~ W .IS. 1W ~ WW'.A 1WC~ w-C~ is IS U IPII~i 1 ~ IH amFFN 1*
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v~,-RDCO4P~dEDATE IS MAY &I AS

11i 513 A ACCL FI DIRECT ~3 Cf M432 12 16 - -x A I&A iXA Ii I

III 514 A 1ACCEL XF2 DIRECT 131 El M12 12j G -000 x 00 A All l A 00x x

'I 1515A ACCELEROMEE 94J12 12 G6x01P0o x1 i__ __ 'A AAAAAXAAAAA 0

11 516 A IIACCELEROMETER A~ 12 xj a -- a A XIXX X xX 10

11ACCEEROMETER ZF1 311 M12 L L. LL & L II..LL..L
157AACCELEROMETER ZF1 - - _ Jj 12 G_ __X A L L AL X A- X X A X OD

51 A_ CCELEROMETER YF2 - MI.2 .. 2..J.A- -t_ i. X

_L1519i A 1ACCELEROMETER YF2 M12 J l ip . .J .L A. -. 2L. IL IL A.A-- X

-.521) L JLA ACCELEROMETER ZF2 ll A - 151. M1 21 17, G - AL A. I CID

-. Lj1. Al ACCELIEROMETCR ZF2- . C. A LI O

J111591 C IPITCH GYRO TORQUE 0j.0MA...XX X IAEX ixX _AX X AA&A 9

_ý pl
991,19 C ROLL GYRO fORQUE -i0 17 MA __ XX A_ A A A W x A x A A A A A A

-. 1j5931C rY A:W: GýYRO TPORUE 0 19IAALL1X L I A-2 16

4- D_
enior g InIr -C

[L PITH %FRV.gyn ~ u u 'SkdR -

11550 DROLL SERVO ERROR- 1149 -AL~L NMI& - -A -A -

550 D RLL SERO ERRO - 6 4#ui 1s 'tIN - A-- L&A

1 500L ROLL SERVO ERROR 2 l11 33 94M4.11 4.1 94194. __ 00 ILLL 0x A A0 Ax AX~ A A A A TA

I 5 10 AZIMUTH SERVO ERROR 2t11 35 94I5.1] o .11MIN __100 x~ I* IA A x A A A A A A I

1 510 AZImUTIW SERVO ERROR 0 - ise A1~J 3 9 HII - 100 L L A L IA Ax IX A r Axi Ilo

1 552 D IREONOT GYRO PICK-OFF 1$ 39 94I2.7 2.? 111IN __ 35 . . . A I l

1 5520 D1REONOT GYRO PICK-OFF 21 7 94JJ2.? 2.7 1MINI __ "35 _S tI xxxx xJW

-5- IRDD GYRO PICK-OFF 21 23 M .72.7 J±! MJN I AJI Ax A ~ A

I S4_ D lPENDULUM #1 NULL 41 - A -t AX AI

1593 0-PENDULUM #2 NULL - 301 !.. '4.. A- A.2& A.. L&A&I

11596 D QPTIC SIGNAL___ilMO 31 AF f LL&I I so

kS. $WON gSM AM M. "1 9 M4.fS 1 010-M 0 M'SA~P ffm a My m w N o I lom a innu " u__
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Wre No~ IR& C0PsTt 13 MAY &I

At H40 1 MITf PSTO

A505 H1  COMP -TER POSITION X II E =E 6KI NM 10K a Ix is if X x I x 1 I X x g N -o

II2508 IH1'ICMPUTER POSITION X j

_ _ _ 11 C O M P U T E R P O S I T I O N Y I l E d I 3 0 S O I M J O k 9 1 X i s x X 'I x X X x xO

.. 44107HiCOMPUTER POSITIO Zo KI.i9'NM
5OS.H Irasou~g ERORFUCT!9 El OjSK IM __, 1 CAD .4.A~&

ILL X X xA-XI X i 0

5081 RANE EROR UNCTION4 I - 1 0 6 N O i xI xXXy O
1500 HlilRIAZM ERROR FUNCTION 01 6K INM. I IOK X * IX yj x A XO
Ii09 QHH AM ERROR FUNCTION j., X 'JX I~ OD" IA-i 0 M :x M30 50 xxx

11I1502 L COMPUTER VELOCITY X 11 ElA___,22 _F$ __ LC x10f)

1 1502 L COMPUTER VELOCITY g _ 0_ 22__I/, IKllj 0 #__l __ i xxil 0

1 503 L COPTRVELOIYY j E, 8I 0 4K'jFfSI 120K If9 0 0 I I II 1 O
1 1503 L [COMPUTER vELOCIIY y 0. 4K11/, IKIXX#00X 1xXXXxXXXX11 __ -54L OPUTER VELOCITY Z- -I 1 Fs jXX NXH t

1 m llri W Id FT I IV

-540 9 4XUACLE 4 -

It k CROSS CO~NNFT THRU I c liITI
_1 J2 0 1CROSS CONNECT THRU 2C3 -i xI ITMI

I 564 0 ICOMPUTER X AXIS I C 25L l0 1 i6 180lxI IIl 1

1 564 0 1CROSS CONNECT THRU C 31 II! Iix I I 41

1I 565 0 1COMPUTER Y AXIS l1IC '13Il MIO10 11 0 11800 lxX Ix 1_ 1 I 4

565 OjflCkOSS CNETTHRU I C IlI N x IIII i l
66 0 IOMPUTER Z AXIS 1 C 41l M 1 10 1 G j 1 o o IX X I I56

_L661 0 1CROSS CONNECT THRU I C AT Ii x II II l

-.-i *i1________ 1 x
II -7 

1  
BI NA L 

I I I I I- I- I I
21 Fi60jiJ laSC ODYNERE F N 408. ,]___II

"g HIMIIIS W7WAmocSUW "I MWU1WU of,"" or "a owns slm rV1g "to" w101 PSPS&75 U~ n

64 09 em"F m 90 o vtmnum0IslowaxorD a 4 w111a* ttvwl mI a oan MNI



REPORT NO. AZC-27-059~

SECTION 8

15 MAY 1961

:~~iQ~SID ATE IS MAY &tl PAGIF 1

9 u 1 134- 111121543113J1314

51ýT M1U 2 L .3~ 6.3 DGC I 1. SLO x Vi x xxx xjx I

11 G (Y.R-O2 2l~L J46.3 6.3 .06C I SLO X0 X xgs x x x xxI a
lei33L1T 1 ____ 1: 12 100fOjO DGC{. SLOX X X x x x X X xX 5 xxxxx xxx 30

44 4 T 4AALG ICONJVERTER i1j..J9jDCSO XXXXEX X

526A 4 M3_ýaERN 3I VAC 10 -'ýI i i

IYAW k~. SIG :14 VAC ItxX X X A
YAW ST ERItG SIG~~ 1  DI _A_1vkc I

I_____RESO VE____ Ill_ 141 _l__ 1__1__A

SI f529 V 'ROLL RESOLVER SIG i2i 1 1 1 10 VC6h IIXXKXIXXIXX xi x X O

5301V~ PITCH RESOLVER SIG !1 A.43;1 1IM30 30 11 VAC - 01 X
il530 lVj PITCH RESOLVER SIG 2 301 3iVAC 10 1:1 I t0xXxX xXx0

COL~L~ MPUTER 1111116 4. .Q.h Q-- ~ S
q AjS ~ ~ j 'v vA L' Xj IV - w i i II VI

K ,oV AIM-RESOLVER SIG 21A 513 1M* V x.I A x I x j

~45OVAZM RESOLVER SIG 2 8 1M7.8~ 7.81AC 4 0 ee xex xiXx xxx

1 10606 V fCOMPUTER RESET 0 0! 1 i xIXI x x x X9

5101 illELA SCOTIME _I .A11 A2rA

i~ S. S4tWS5115 fif 14. 4 Th~~amII SlA'1 f f 5 l5M w"11 MI to16 0 M t~f l PM O NUM 90 A2 ft s5.16 MlMR 01.4 ft AL011011 tMi FL
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_____ 4 1 1112 14 123 433111

521 X I!V 061 EN INECF$01T OFION IISP
I 2 X !VERN ENGINE COF I 5 16 12 149 IOFF ON 11STP X X X~X XX X .X XIX x 0xI I O

1 2 IVCRN ENGINE COF SI 1 6 4 s 1OFF ON 11 LP IXiX XIXX X XX XX XX XIXX 00

I 51X IVEf ENGINE COF SIG IOFF UN.11 SIP II X X XI Kl~ l

1 522 X S ENGINE COP 516 - J 12 49 OFF- ON - T Ki X X X x K xxx xO

1522 X, S ENGINE COF SIG 21 9 S OFF ON BLP IX XXX XXX XX XIXX X'XX 00

1 52X j NGN OFSGOFF ON SIP X x xx xx x x x x xx

PR-RSINL.U. JULLL. A-E A-A LI A-I -A -A LA IL

52 X~ lPRE-ARM SIGNAL 1 1- AZ11. 0F ON 4%0 t
1 526 X PRE-ARMf SI!AIZ 1 24 QOFF O SE J5I L 0-I -i-AtLI -x- --- L&I

1 527 X IPRE-ARM RELAY CLOS 1 13 1 _OFF ON 11SP x x

-1 S17JIK COMPUTER REDUNDAN4Y H ~ OFF ON I P L X & Xi X ....0xx 1 DI

1 370 XI STAGING SIGNAL 1 12 49 O10FF ON $STP * * * X VKI X- X X X K K - 00

I s 0 X ISTAGING SIGNAL I LAA QEL.OFF S- - I I v -

X- WORD 'A~ Av e FA'E e:; A- X- 0 - X-' X X

I 10 A. x X
~IL 14460 )12 INCH MOTION 01l '0 S IIN 2% SLO 1XX 1

IL 1447 0 12 INCH MOTION 02 -0 0 aIN oS01 x x17

L 1448 0 112 INCH NO0TION 03l 0O 0 3 ZlN 2%SO1510 I x x 1771

L 14490D111 INCH MOTION 04 01 0. 4I 2%O1510 xX x =17

1452 P11PORT NANO 1___ 01 10 1~ Q.1 -I 1
-145 PI": OA NfANO 0  TU1 01 ____ I)~QI x IIII 11s

L~ 14 PI VENTRI PITOT7 TUBE .- -o 0 INN Lk~l x 1753

1%56. IP !VFNTRI PITOT TUBE S3 ___ _ IM N

I Ll457 p I VENTRI PITOT TUBE 54 30 I m -a - - l

* 1 458l P IVNTRI PITOT TUBE SS- so N~.t x -v5.t
ii-J1- L -w I I I a;*

IýWIMv1fk flmw1 1 . T itm fw no"9 Ml1 NW ND W mWi W 1~M.tUW, wJ I C. weCIa ms #M 1W. "a ft M"D~ IS~~u 91R1 W " IN tAWf
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DESCRIPTION 
3 3 3j 3 44

LU_§ET_ T0V2 0 30- -- 2 1IL 1462 1P ýVENTRj P1 TOT TIB u t. 44j4 0 3 0 HINW 0. Ix 15

.L .1464 ýP i;VENTIa PITOT TUBE T3 Oj 0 30 INW 0.2X117- --- -- --

1 4 6 5 _ _ _ _ R P I TO T T U B E T1 0 3 I N WX

_5O VIP RJTl I I *1
_I 145 T PR THERM 1 40 60 O 5H .

4 y41 tPPORT THERM 2 0 60 DGF 5Ix X15

...LA4.J IIPORT THERM 3 IT 4 4 i
OTTHERM ~ ...nI.I7q-

~~~~~~~ T IOTTEN ~ ~ & _TF

79I ;~A~' AXIAL ACCEI fINE131 5 M.5 0___ XXX X xIixI

_FF

4ý--

-M 1 3O85 X TGG LEEATCHM ON0 3 8 OF; ION 1N4ý,lu II12

;N 1532 D f!Co6NCHWAE ~VFCMALVE X I~ x

1N 3 151 'I1 0N EC~ TIAS OD 1 LNAR 23 FPS '

N 4 1310 B STUG LACH L0 IýMS 0 San 81 SO
__XXX Ixfi x1Ixll 0A

MImlm IA 85X%1 ST6 LATCHW WT- CW5 02C 3 AM OFM ON *A--~#4 WO Mu f--t10 -I4 U" W
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SECTIONS8
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Wt;ORT NO I LDA 
JL% 1AYk. -j _ P~

_ _ _ _ _- - -_ _ _ _ -_ 
_ _ 

-
--- '

nLCRPWO 
I a122 1613

CH L0 I SC I ~. Gr SO X! - c

1912 IT £ARMA POD ()UCT TEMP Ix Ixxx xA ix 1 7

G _ _ _ _ cm 'OFF x_____xxxx , x1

'13 
xx ! x xy_ _

NSLG CH LN2 
_____AO

~LCM '02 ILET VLV. 4.I _L rF 1 4I
IST IX x x x xi

S LG CH GN2 INLFT vV R ON _OFF !,A x xx Ix -.x xxAI

I 1

TIg L ~rL __ LI II xx ix XX II:

R~ OF T9 I ilx xi x

al R PM jl. 
. T IX . j..x

04 41. _W0_2 ýLr 60 n 
__ _

- bI f- F1~. I P Ij 1772

p119  U 11 A x xCxCA-

5,e4~G 1.3 -um -Aýi- S17-70

-0~ O -
x X4 X iI x I of

P 4 UM PE 100 PMT _. I@ Ix x x X Ix Ix xx

P!349B 5 PUM1P SPEED _, __111 LOiIK M . Ix 12

DE___ @_ _j L ~ tx x x x x :x IxfxV

P1 __ SPEED 02V. 11,3xI x x~ x 0JXX X x i

Aýo0 A Q V0LV L!_ DEG x.L~1l

1 AA _S t1x xxI x xx x xi

ii ~ ~ I T~~1 I

P 26 l 5 ; EN LU0L DO M~SE me C x !A~ x_ 1)i

Z, _ J!_ -- - 1

NGO~O EN L02 DOME F+ 1 0 G I
Bi F VI MO c, * ~ AiI-

IW S11 .,W IW;~o fT im "LW itT" RNAnN01IIIO0 K Mfji K VAM IO1 ar _%THNI1 laI uwi, gy~ :W
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~~~~ I1 1: 1~RPQ l i 1 2 21212233 33 34Zj

4iIZ~ __ ___ i-I III t I
SP 1209?01:122 -11G L02 DOME F M 80 G 1  

4 2K II X X~ xl~ x

P 490 $NARCC ACCEL .2 9.I Ma0l 80 G 5 H AP fit

P . 14392 82ý NAA RCC ACCEL F _ M50[ 80 11 0 5 2KC 1X~ 1X 169

- ~I-

j'. 453z 0 1 FUE PUMP R JNLCEL p 2.3E Mo 8011HP1

11003 P B2 L02 PUmMP INLET 0- - 1 0-1 ml00'pIG 3. SLO

i003 P 821 L02 PUmp INLET ] F __s____1xi xx

P1004 I 1182 FUEL PUMP INLET 1 0 01 _0__IG 1___jl,

1 P 1 84VI2 FUEL PUMP INE ___ 0 -10'.. PII___II

VERNIE FUE TANoI V . .

al V7 I y~!4 yl1~ iyI Vi vVVI 1

D I I 8 r l !V TIUS QHA1- AL~k 4,, T~ PIA M,9 A& A i r A I nIC"

30 2 IP 1VERNIER FUEL TANK T1 1*' 14 01.1000, PIA 401L $110 l. I~x xix X.X x[4x AX. XIl 0

!P 21P 11V T PUS P DICHABR . A 13 1 10400 1PIA U.TSLAO XXx I x _ x _ _ _ XV XAX 0

I P B2 U PUM T ~C 2lENE E0 TAK 1 21 3 011000 .1A1 
P A 4 0 LLO AII A X IX A I X ___ X1I xx

1 36 PI 112 FUEL PUMP D.1SCH 11 A 3 __0 10001PI 40 SL.0

!p 38 P 82 FUEL PUMP DISCH 12 E02 10 0-P 40 SL Il X I X xxI xi X - x A x 00
319 P ICONNECTED TO 2 E 2312 E 53 Ix - - 4 __

______ 39 X, R- 122 FUE PUM DA A - 2 00 1PA 0SO X, 
1  I l ___i

IP 3 5P~ 91FUE PUJMP DINET 13E 12 0101PA 40 $SLO x x x X j IX X.]xiAijlA x x xi

1. 2 P MP I L0 1 0 i * - -L- - -x ~X , X x x 00 A i x x x x i

56P ET~US 1 1137 il I~A186& 4 . 4 J

IN14 MATENIM CONIAIN INONMOW7100 "EIC NG THE pMA ýj INI MIi SAiS WIAN IkIM M(.Ik Ofl THE tý141A" lAWST TITT

111 0 S C , SW .41 79 AN ?1 OO AI tI AO OR " SATI ' -F - NIN AF4 "OKIAS I 14 I AUTA tX "ISN 5 NNI 15 MN 11 Il ý M
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~e~~o-RQS9M TE f 15 PAI' 61 L'i _

~I it 0ESCRA 1 1

59IX P 1CNETD1 1 Ix x _

59p4 HUTCHAMBER 12 E 11 I 0 800IIIIi 60 1; X IX X X x~, l xl ixXor

PI 59 111, CONNECTIED TO 2 E 1 2 E 41 Ijxl j I I V. x ~ II

AD--

ip1 60 P 181 THRUST CHAMBER 21E 9 11 01 800 1PIAI 18 601 A IX Xx x xX IAxXX x xxI O

IP 60oP C0APNECTED TO 2 E 9 12i EI.39 I XIx Ax XX A xj XI I XA [IX xI x II

IP 91 1P S1 LO2 INJ MANIFOLD 11113 39 011000 1PI" 15 SLO X X 3X X X X 4 
Y 1X 00xXxxx I O

4p 10911PI T 1 L02 INJ MANIFOLD _ 1 _ 1 0 1500
1
1PIA 75 IKI I I x lJXIXX~ II ttI

092 IPI5 L02 iN VNFL 1 , 010 1II ,S . XI X i Xix~xxxxx Ix 1111 O

-ta 1192 iP 542 L02 INJ MAIFOLD F,4 0:150 1~ ~A 7 II- ___ __ x x ~ II

P19P !8FULIN4J MAMIFOLD F 0 5001PIA 7 ' I X 'X X xxX ~ 7
81~~~~ FUE I'-. MAl!j.. Ix x IxQ. 1-*-7-8-

1P .1094 P1182 FUEL INJ MANIFOLD' Fl 1 0 1500 11PIA 75 1,KC 
1  

1J~XX' 1 17881

1p 155 8 1 GAS GEN COMSUSTOR1 1 12 ii 01001 PA. 30_ __O I_ _ A ix ixI zi x1 X X !X' 1120

0100pip
1 

30 SL0 X IX AxIXII
-j 5 11GAS GEN COBSO O100 13 ~ '. I~j XO

161112GAS r4NCOMBUSTR L ~ i J1-1-1 ii

PIA n"B"4 I~( I XI

4 L44.&LPR LUR OIL MANII 114-T

ip 279 P 82 LO PR LUB OIL MANf?1 2 . !4 125 PIA -t OIX X Ix X' x A I X &A- -.A K
1
I

S330 P S FUE'L PUMP- DISCtI -10 1333 11 Lk501IIA O UI X XIX j X Ixx

P1 330 P S FUIEL PUMP 01501 411 A 49 __0 1500 IPiAt
3
S~L 8 -IX X,

P 330 P SFUEL PUMP £IJSCH !,2 E-3 0 1500 JPIA 38{5LO X X 
tX X X X x OD- 0

P 330 ~P CONNECTED TO 2 E 3 12 E33 )- j XXX X~f~ 4t
!PI 341 ',L0 INJ MAN4 1A 0 000 PIA 25 'SLO A_ X X X X XAI

4 P4 BEOIL MANIPVO,. 1i 1 10115:001P1 3eA XI X X

P 1 341 P 11 LUSE OIL P~ANIFOLD 2 .11 47 _ 0 1500 PIA I 38 SLO Ax Xj JX X x x?ý AjAA Xx IX-A
4

7

-P 351 P I 1349 0I~3II A S X X

- 37 P L02 STORAGE TANK 1 I! I .6§0i A X ix4 Ax AxI X IJIj~

P 1I 9 P 18 1 GG L O X VI J M A~N 0 l0 11 0 0 P IA 2 0 , 1 K4il

BTP GG LOX IlNj--MAN 0 __ 011000 PI 0 KI 1449

Vt usc.. e, ~ 010*m ,m" M ver mom 10 " UT~U PNuf"O SE " I'" PUIIs o L"
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4 EOR O _k-Cfe IT E DATE PAGE. ZA

_EDESCRIPION Iý i lf2 ;22 qj3!34

IP 1430FP jjFUEL STORAGE TANK - t o IL0 PIG .6_L .AI__ X X X X X X X Ix IX X Ix x i'x x

P1165 1, 'iS 1. PR LUBE OIL MAN 1 S 1 01 40011PIG 2 SLO X X1 778

SP 43P 111LO PR LUB OIL MAN 1 11 13 0 150 11PIA 5 SLO X

IP 43P181 LO PR LUB OIL MAN 2 t11 15 0 150 11PIA 51SLO 11 IX X X Ix X A IX A X 1AI x 117

P,17LP iV CTL PRESS REG OUT _L2Z~j 00 iPIA 16 SLOI iX XIX X X X AX Al~ il A A AA AX

1P __- 20T 81B L02 PUPINLE1 1T i M32S M275 1DGF II10 §JLO x IA 'xX ix x -i xxxxxx 1

IF104 T_ 1B Q PUMP INE ? A25JM 5 .. X I x4I I i 1x Xý

IP12 T i NG OP AMBIENT Slf m o-L.I A ~A X x-x g x x I 9 ~ 4

IP 61 IT 1TH SECT AMB QUAD 4 iij111I.394MIK 300 DGF SLO IXIXX xx x O

70 T,1 SGG COMBUSTOR 1 111'3 .1 01500 4.K{Y 38HA1I I
'p 70 TISGG COMBUSTOR 3 1 9 i 01 0IDGF 38, O~' X1 X A~ jX1 Xj X' xix ix x 1 1291

11 T1It W E COMFUST 1Rjia I -FVv1wy1 41.
-. P -AS ENCMBSTR L-11 100 QI 421SLOI X XX XA X XX X X X Xix 1 1

-P 5849 W I LO SLUGXPER m Fx Rx x xxIx' xxxX x x x

f11155 X' OBSENGIER CUOFF R 1OFS: ON JV DC55
___ __i__x_________A___ - - -- -- - I -AXi

P_ 16-___ TC STARISWITCH R 1F N JVOC STP 1X X X XXX A XX x X X X Axxxx l

P 225 A NI~ CONTROL READY R OhiIF ON 1vOc SI lxI xxAI xxx) x 10

P -12 X{PNEUMATIC CUOF__ _ R OFF O, VDCj STP I~xIx x .0

1227 j XI LOX ME#. PURGE I R O_ FF ON vDC STP X XA i.Li11#0
P 1228 'XjjIG,41TER FUEL PURGE U OF N VC SP x i

j Ki- 12;XL HGH TOPPING _0 _,QC .T xXX1 .xxI 1
low R FF 'x ý Ix x x

Wts% OTA OM10AMCI 1400JWN F tInyT+ AL& IMT ~"WTm(ik&LWTj
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SEICTION 8

15 MAY 1961

RUONT P1O. ITi S~~E DATE J j PAGE .i

CIIP111 11 It~~d 2 11 122 21213333

_1 "Ism 1 11c lI 
w 

9

P .130X ILOX LOW TOPFliNG _R _1F VONIDC _STP 1X X,.X X xX X X X X Xi XX X

pi 2)X LO100%SLUG COM R OFF ION !VDC STp_ X X XX06x xYx xx X XX x 1413

pP 54? X S CUTOFF RELAY 1 13 9 0 28 VOC _ STP X XX X XX xxX X XXX XXX 00

P11247 K. S CUTOFF RELAY R C(IF ON IVOCl STP IX x x x~x XI X X X XIXXx XIAx x__

P 1545 X 15 IGN STAGE CONTROL R _ OFF ON I IO _ S P~~E E - 4

__ __ __ __ ST X_ X_ X_ A_ A AX AAX X XIXx x 5

IP1546KX 182CUTOFF IELAY _ R _OFF O'N VOC. STIR X XAX XX X X X xX X X XK 535

4 547 X Si CUTOFF RELAY _ _ 0i 28 VOC __STP X X XjXXxKxx X XXX ~X XXX X1 535

x 11CUTOFF RE.Y - 1OFF ION 1VD STP HX XXX X X X j xi i x xxxxxxx

P 11C M71LE TE (O RELAY O1 13 VO1 l kJEJ I XX, ~ j ~ X

PSPI~ x ix TI xIL~ x R _x QF XI xl~ A41x 'XjA

P 159EIX VERNIER CUTOFF RELAY R _ OFF ION IVDC STP. _X I 1

P 168 X K VERNIER ENG PURGE _ R IIQOF ION!IVDC STP I -xA

P1785 X IS SECONDARY SHUTDOWN R 1_1OFF ON IVDC ISTR XX KX 1322

203 .- CINL -, --3 IV- -~xlt

___ ___ ___ __ _V _ _ f I A III V VI a K IVX IX

S 20--D 91 PITCH ROLL ___ M5 5 IDEG .5 30 x x xjxxxxI XXJ IX X XiX 419
S 230'1PITCH ROLL 2 11 7 M51 5 DEG .5 30 IX X x xx

20 D COSNECTED TO 1 C 11 1 C 41 X .- I
204 Oi 832 PITCH ROLL 2 E jj5jlDEG *j3 XxX X jtl~ KX I 00
2040 IICONNECTED TO 2 E 13 2 E 45 __YXI, XXXXX XXX IAx I;

205___ 0- 81! YAW 112( I AL5 30 X X
1 XX AX X

DR 2 Ill 1 5 1 _1 t5 5*--~~ 1IE 30 1I _ A ,xl

5 .061D 81 YAW fl1 c is M51-vt1-- 5j~ +- t+

!1OI A I__ _ ~ -t--- f---~ ±ý +t.- ALiIi!~L 206 t, x~
f ,wp1 IV __T +
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_ý-RSD COMPO-5TE 19 UAIINDTE MAY _61 _--

DECITO KANG 
1*11EJ i .' 03C3 3 3

20 D CONNECTED TO 2__ _ E_ 19 2X X E AX

1 C N E I 
D T O ? 2 

9 4
i _ 

_ 

X

4 _222 D_ V1 PITCH1 ___ 23l 0 5o DOEG 5% 10 _ 
Ix

15 222 0 CONNECTED TO 1 C 23 1 C 531 ____-x _

223 V Vl PITCH 1 E_ 7 _ 0 DG 5 0I ,X.xAxxx x x 4

IS 223D Iv2 PITCH 2 -E - 050 OEG 5% 10 X 
1  

(XX riý1

'S 223 D 1CONNECTED _TO 9 I C4 1C3M -I

YAW 22 ID -$2 PITCH E - 5- F 5 l 49

IS: 233 D CONNECTED TO 1C1 i C4 It ~ ~ II

Vj YAW ROLL 70 1 ___ _ _ u x~l

A4 - VT L if

4st

AI X _ x xý A" X

S 5 R ROLL RATE cVRO . 2 13 M8 8e 69/. 3 15 lx 0 ixq i A !A X X x X AX X OD

S 53 P PITCH RATE GYR C111 9 , Mb 6 .3______ i______x__ix x ' O

I AW C RATE 15" 6XO' IX~+

5 _AWPT E GYRO SIG 4- b

11.1 ~ ~ ~ ~ ~ ~ ~ ~ ~ 4 - +C- -- .nc- U- ~ U~~S ~.~Y~v
53 CONETE TO ,m,~- U . 0 P~A~U~ -1 AP 23m~ 1* i A -t tM4- -M 4A
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aEPORT NO I T E DATE PAGE j____

________IO 1212,2!26 33 4

5110? IV 1! 8 PCH ACTR FEEDBACK 0 _ 12 12 IVAC _5%_10J IXIX X xx x XFX IxXXXXX 00
si1o. V 52 P04j ACTR wEEDUACK 0 -_ M12 12 VAC 5% 30QX A-XA x X X XIT ýXl -x x IX X x OD
Sills v IVVI YA.W ACTR FEEDBACK DI MS 7 VA " 0 AX X A .A xl X 1 A 0

S L 4 V IV2 YAW ACTR FEEDBACK D MS T 11VAC 5% _10 X XX X Xi xf xxx x xX -XX x

.V2 DI ACT 30L+1 i IO
___________ 

x Ix I~ I ix ix y ..X.AA yG
Is1119 V VI P04 ACTR FEEDBACK o Mu 11 jVAC Si I II x I X XX Xx j X I O

is1121 V IGRYO TEST 516 D~0- MS 5 IVAC 5% STP lX x x xix Ix x ;x xX I~xx Aý IX1X 00 O

51122,V ISERVO 7ES? SIG 0F mi1i 1 ii VAC 5% 30 IX Xx ;X X ~x x X Ixix Xt4ý x x I i x i0I0O

sJU V11181 YAW ACTR FEEDBACKI~ D mil VAC xj ii X-1 xiI K ýxi JAx4A~ x1: x

-1 47VYAWLc GYRO AMP OUT it J1 0VA 1s Lfixi XXI xI xI xif IN 1i
V YW YR-AM DT j xx x x xixx xx IT,

41n±{v ~~~~ P04 A~CTR FEEDBACK D M10 1 IVAC 1J jxxx x Ix~I o
4is 217 iV..S YAW ACTR FEEDBACK 0 MiD410 10 1!VAC 11 30 x x.~ x x x x x x Xxjx 0

1_127 __IEHETRPIC x xx~ X1 ~

0~~ 1.11 X- A
ACCEI GO CYI.E.-UNT-L11-i-

S'!7 PROGRAM RUN TIME 0 A9 1c __ xxxxxx x Ix ix 'A

TIMER__ 0 1 4~cxxx 49 4x I x xlxixlx IXx

'S 1511 Ix TANV. FRAG DESTRUJCT i 13119 1JOFF

.5 151 1 X iANK FRAG0DESTRUJCT 131?S 97 OFF 4 -~~- '
is 25X PRGRIMERRUN TIML A4 R OFF Of, 4~Voc 4P.x+_ 4-xýx 4  x ix x x QL44-- L4I

___L4 FL_ _4i~qh_PGXS0S~ SWIAGIN B-I O7 4x~1 ~ ýX I X L-X X 7
359 X_,tOOSTER STAGING 8-. A' ON *'vF D4

F~ ýO iDC 1 5 ~
!XS ~i74 TAG!NG - VF 9 pDC JTP X x~~x. ý x x X-.+ 117ZAxxx

R! !OF !ON 
-iVIS 13?l ýOOT IXYI3 iX STxAXA~ X ~:X .X ;X 1372
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SECTION 8

15 MAY 1961

m000fTtNO.t-R&D COMPO ITE cMIv 15 MAY 61 - PG

DESCRIPTION 'all11122333

S 11372 X 1PRESSURIZE VERN TANK ft HOFF ON 111OC SP X X XX X X1 X

SI 373 X BSOOSTER CUTOFF 2 l I IOFF ON IVOC STP Ix x xxx X1x xx 1.110

S11373 X ISOOSTER CUTOFF ft _ 1OFF ON IVOC STP XIX XXjXX X XIXXX X XX XX X 11372

I S! 374 X 1SUSTAINER CUTOFF 2 5 H1.OFF ON IVOC STP xX IX X x X x x _- .L81
I I

-S. %211.4 Y_ 6IITINEfl GUTOOF - A~ - _ Iw UR' -W _Wpe

- 1375 X O 1&LL & LA-VSNPS BACK-UP $IGNAL R f OFF 13 V12 ~XX

S 3T6 X VERNIER CUTOFF 2.11 7 OFF 1,ON VD - STU x x x x X x x x x 1819

-S11376IX-VERNIER CUTOFF I ft __ OFF ON. Vf. - TP X X XIX X XX1X X X X X XX X X X 11 32

.II.&-R JETLQL~h Al HOF YML A .A.LJ -I L'. 17

-1: 3911XIITMOR RETROROCKIT CMO 1 _14 OFF ON VP.S STP --- x x

Si39 X TIHOR RE'ROROCKET CMD 1 13'35 HOFF [ON VDC STP X X, 11

T 03 T BOSTE TIC REFE JUNCT 20 a j *fiL~ Al U&g

I~J I I___

Tt .,RM 10/TfD REF JUNCIeT ~ ~ $.

1053 7 P,0-0 1T TIC REF JUNCT L 11 19 0 200 IDGF 8% SL 6 7CRkRJNC .Q .. .

T162 T V TIC REFER JUNCT 1 21 23 0. 200 OGF 8 ISLO Xx 171__

T 5140 V, Tt.M #1 BAT OC ml -x - - - -ll I ~

T 5141 VIITLM 91 EXTERNALDC NIIILLxxxxx I I

IT 15144 V IT N 02 BAT DC N. xxxxxX . i

!T 5145 V TLM 92 EXTERNAL DC _ M4 11HXXI I _

IT STW6 V TLM03 BAT OC m l!-XXXxIxLA

IWI IUM m.~ ,m tc? , 11m WM lE mn UU~ m U U W~.~ mx

~a, i t* UfEWSE vow? oo d ftsem of Lo
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15 MAY 1981

,1KINO ."t o NComIA .S o~ I YE DATE 15 MAY At AEl

Y-TLM 03 CTOTAL T CIIMERA. AA.L-IXXI

v V-w TLM0 I) TOTL ETME Di Pi & Z00-!J.. X x x X X x X ix X . 3 XX

T 5154 V 1TIM 2 FAT NTME DC M xx xlxxxxx xxx

71 160V TANK3 FI [L .. IN l.C %j x x xj x x xxxxxxx_ -

T9511 V ERRRRAI FDLMO 1X AD 45~VC xbL *xx X x xx x x xxxI

U II 91 V L CONE1E TOTA TIE A 7 1og A 3

ft& x1 V AAA.LPSF LA~ L...f IL.P L~± A- LI .I

_U VM AM 02TOALV 0 TIME M 0 100 ,D LL L & LI A- LI -L

UT 0 VA j_ VALVE# TOTALO VOTIE M1i 29 1000 MR IO - x - - - - -I

T_130_ T.4# A ST A T TIMERtT M x x x x x x x .2. x x x()

Trm 5154 WH.aL 02e BATi TIE MS xS xl~ ulx iNx x x~ xur x~ WINE

Tt 3195 Wintern #3 BAT TIME M NE0 U 60 urn x US !.X xW xg a i xr.1 x rn
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______ D~ATE I~j ~ PAI-t tg

- 2 : OEICRIPTIOIN 11 ItIIN i{-1' 1 7-1 11 21 34

4 13 X AA _______ ___ 1111 411- 13

S3 jý CHMTTjj TRIGGER 11 A 15 0 5 VOC 10% 6 x x ixixx 64,

U~ 114 X fAA TIME SHARD OSC OP11 A 3 0 5 Voc 10% 01 1 -x xx X IX 14

u 135 X AA SENSORS SIG 7 __ VDC _LOM.t_ x x14

W 135 'X11ASENSOR. SI 51A 4 1A 21 1 , 5 VC1%05X ' xx 17

.4v4135 X 1CONNECTED TO 1 A 2 1 31 - X 1.11I

'111-0 X ILOX 100% SLUG COF-I R OFF on I VDC SIP X X X X X X X X X XA A X X X X IX I'l 789

*U 4 1201 ! LOX TOPG HI CTL-1 R~ __F OvoN Voc__ STP x x x xAX_ A X X AX x A x x X X 709

IU114202 ~X iiOX TOPG 6LO STL-1 R __ OFF ON 11 VD xTC XXX XX x. x.l~ x6 X Il 718xxx xxx 9j

J x20 X 1LX9%RAP I OAQ- _- R OFF VD( I I XI X_ XXIIXXXxil 7A

I 124XJFUEL 100% SEC CIL R _ OFF ON VD SP X xI XA A I X A X XA X X X X X X 1 8

U15X FUEL 100J6 PRI CT ' OFnQ VQD. SxIP xx 21

!U 12 06 1 FUEL 95% SEC CTL R OFF ON VDC __SIP. xx AX AXX XIx x I x xX {X il 8

U 27X FUEL 95% PRI CTL R OFF i..,N IVDC __STPI x x x Ix x A Ix x x Ix Ix Ai x XXixll 79

U1205I LX 10%SLGC*- OFF JIO VOC STP A A.I A A A x x l x X X A A AJ 1 1274

:iU 1209 X ILOX TOPG HI TL-2 .1 OFF io D SIPQ. lxixixIx x I t ;Ad

42-M11- A- LOv Or PARInO- I-OAD- -3 nee A- -. $-.04- 'O. v f-~ V

OCT 2- I I z 11 A 2i AIP-- L

.Y 158 1 ITEMP 8 IN FAIRING 3:12 13 XI

15 IT- ITEMP Z:IN FAIRING 3 11 -51 xi XxI i4

Y 601 ISO T EMP 0 ..NFAIRIN'S 312 17 xxx14

-!Y 15 V BATTERY VOLTAGE 3 2.q1122 'VCIx i 114

_1 BA SWITCH I31 O OFx&

10 TIMER START 13112 11 ONt.. QE' 1641k..

i22 TM AC<&LC E 1.. 112 1 1 1-.- -.

Tl, M-- I M WktA*4 0OM~l tik OtA11NV "MwCi Mll Wlf UIN U TO 1W Sat3111MSWM 11m MIN 1 "a6 UAI~W. ?W"
,I C i. U01l6M OA 7 ", ?WK1 IMWMON~SM 01 HVWAAU ON WN" M O AI "1 &1 b111)1t fthIM m powW41 a1 1
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15 MAY 1961

WrN "& zR&LSIM.E.t I TL 
COVE IS MAY &I

r '!I DESCRIM~ON 3 !1~~ 121114 1

-y! ub I 5U$TAINER "1ALIF CYCLV -1211O x

vi~~EJECT 3URE 13 ON OFF 1214-

Sofr xF"!RING kLLrAS; Iý~ Jj ON ~FF-

.4.&.X. 4.Lw- A' 1 IK. -c r

I~ly 1S2IX 070TR START SIGNAL 3 [12 3j ON'FF -1 I 1

;y153 X EJECT SICGNAL ON OýALFF I x x 41II N14
!yI S4 ix fITUDE ORIENTATFJ.N 3 12 5 'ON OFF

1jiss.x TUOE UNLATCH 43 112 1 ONL OFF - -

zi 1 ILYSTR N P OUTPUT I . g~ .i& L

1z 31 £ CONNECTED TO A 17 1 A 4~7 -- - - I xx I x xI 1

J' I iI

-i I I t

J~tI ~ :[JIL0T

Th~l Uamytaw memo twm~ ~M " o afflS Wm M 0m mm VS= wr51S "K Waw w fm WMA is"
tk&C VItt M M At.~1 S?i no 13100aUM WU TM1 WW=AU M &W WAN TOW 13 M R 5X d~ MO Wi LAW



SEC15MON 9

CONVAIR-ASTRONAUTICS

SECTION 9

E FLIGHT OBJECTIVE COMPOSITE

This section pre3ents a grouping of the measurements which s'pport each test
objective presently scheduled for the E Flight Progras.

OBJECTIVE CODE MISSILE AREA HEADER OBJECT•i.: 1EADRR MILE ALLOCATION

This code provides a means This is a brief, usually This is the discrip- Thee numbers s the
of greuping the measurements abbreviated, description tion of the test IE" Series number of
under the objective header of the missile system objective. each of the E Flight
(IBM sorting). area. missiles shown.

1 34 6 9 12 13 16 17
HD5S HYDRAULIC SYSTEM

OBTAIN D46TA FOR hYDRAULIC SYSTEM 2 2 2 2 i 2 2 2
RELI&BILITY ANALYSIS 'i'

HI40P S/VFNw HYD PRES 0 0 0 0 0 0 0 G

/ - MEASUREMENT
MEASUREL.ENT NUMBER OWJECTIVE ALLOCATIOM ALLOCATIONS

A number under tl• misnle The letter under the
number Indicate the missfle missile numbers
for which the objective In indicate the missile om
effective. A "1" Inicates whica the measurement
a primary ot'.ective and a is instrumented.
"2" i~ldicates a secovdary
objective.

MEASUREMENT DESCRIPTION

This is a brief usualy .aureviated,
desc. lption ,f the measurement.

NWtrE: For a more detasled eqWlanation
of this formLt and a Key to the shrrovi-
ationa and codng see Appendix A.



"1 M.AY 19f1

F. ýt -A' b 2 3~ t C

OOJ. COMPLEX NUMBER 13 13 13 13 II 13 11 11 13 11 1., 13 A3 13 13 13 13 1U

,,DE DESCRIPTI.)N EID 27-0011- 1 " 3 4 5 b 7 8 9 10 11 12 13 14 15 16 17 19

WEAPON SYSTEM

WE52 EVALUATE WEAPON SYSTEM 11 1 I I I 1
PERFORMANCE OVER INTERMEDIATE
RANGE.

X 9158 A MSL XYZ 0 0 0 0 0 0 0 0 0 0

X 9128 H MSL XYZ VS TIME 0 0 0 0 0 0 0 0 0 0

X 9152 H AZUSA IMPACT POINT 0 0 0 0 0 0 0 0 0 0

X 9192 H MILS IMPACT POINT 0 0 0 0 0 0 0 0 0 0

X 9156 L MSL XYZ & RESULTANT 0 0 0 0 0 0 0 0 0 0

WE54 EVALUATE WEAPON SYSTEM I I 1 1 1 1
PERFORMANCE OVER MAXIMUM
RANGE.

X 9158 A MSL XYZ 0 0 0 0 0 0

X 9128 H MSL XYZ VS TIME 0 0 0 0 0 0

X 9152 H AZUSA IMPACT POINT 0 0 0 0 C 0

X 9156 L MSL XYZ & RESULTANT 0 0 0 0 0 0

WE58 DEMONSTRATE COMPATABILITY OF 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
ALL MISSILE SYSTEMS

X 0000 X NO SPECIFIC !NSTR 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 U 0 0

WE59 EVALUATE WEAPON SYSTEM 1 1
PERFORMANCE OVER MORE 7MAN
SPECIFIED RANGE.

X 9158 A MSL XYZ 0 0

X 9128 H MSL XYZ VS TIME 0 0

X 9152 H AZUSA IMPACT POINT 0 0

X 9156 L MSL XYZ & RESULrANT 0 0

WE60 EVALUATh WEAPON SYSTEM PER- 1 1
FORMANCE WITH LOFTED TRAJCTRY

X 9158 A MSL XYZ 0 0 0

A 9128 H MSL XYZ VF TIME 0 0 0

X 9156 L MSL XYZ G RESULTANI 0 0 0

WE61 EVALUATE WEAPON SYSTEM 1
PERFORMANCE OVER MAXIMUM
RANUE WITH STRIPPED MISSILE.

X Cno0 X NO SPECIFIC INSTR, 0 U

NI 5 MATY I1A CONTAIN•INF RMATION AJFIYCI TIM YE NAYOML W(7[NU OF YE MOY•O STATES •IONY d TNg IAIMf OF TIE ([OW lAVA, YuwL,
18, US3C. SICYIONY 7 AND 764 THE1 YIAMNWIUIA ON AMLATION lMC r OF NANY INANINP 70 ANl AIAIEIZ 110112ONU IS PeO0181TIBYLA m W

~O#F1-NUL
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15 MAY 1961

L FLI HriT ):J. CUMPUsIT- 15 MAY b( 3 4 1 9 1i b iT 1I 21 22 25 26 3O 3 35 3b 40 002

4L62 LV.,LUAT. WLAPUN SY)TEM 1 1
PERFORMANCE rITH FLAT
TRAJECTORY

X 0000 X NO 5PECIFIC INSTR. 0 0 0

wE63 EVALUATL WEAPON SYSTEM
PER -'MANCE WITH FLAT MAX-

HEAT. , TRAJECTORY.

X J00 X NO SPECIFIC INSTR0

MISSILE SFRUCTURE SYSTEM

AE51 OBTAIN DATA FOR ANALYSIS 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2
OF MISSILE STRUCTURE SYSTEM
PERFORMANCE REPEATABILITY.

F 1 P L02 TANK HELIUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

F 3 P FUEL TANK HELIUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

I 513 A ACCEL XF1 DIRECT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

I 514 A ACCEL XF2 DIRECT 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0

I 516 A ACCELEROMETER YFI 0 0 0 0 0 0 0 0 0 0 C 0 0 0 0 0

I 517 A ACCELEROMETER ZF1 0 0 0 0 0 0 0 0 0 o 0 o 0 0 C 0

I 519 A ALCELEROMETER YF2 0 0 0 0 0 0 0 0 o 0 o 0 0 0 0 0

I 520 A ACCELLROMETER Zt2 0 O0 O0 0 0 0 0 0 3 0 0 0 0 0 0

M 143 D tuOOSTLR SEPARATION 0 0 0 0 0 0

AE53 OBTAIN DATA ON AERUDYNAmi.. G/ Z 2 1 1 2 2 2 2 2 2 2 2 2
OR ENVIRONMENTAL HEATING FOR

SLLECTED LOCATIONS

A 5 P V2 CLAMSHELL INNER 0 0

A 18 P DUMMY ROD HY( R 0

A 1 T V2 FAIRING AM6IENT 0 0 0

A 2 T V-2 CLAMSHELL. AMB 0 0 0 0 0 0

A 3 T V2 CONDUIT 0 0 0

A 4 T V2 SERVO ELEC CON 0 0 0

A 6 T ROD PANEL AMBIENT 0 0

7 T DUMMY ROD INNER A 0

A 8 T DUMMY ROD INNER 8 0

A 9 T DUMMY ROD OTBRD NUT 0

tL

TilS MA•IIBAL CONTAINS IfIMf•ItATOR MIMINGCT bIgE NAIOWA tL U OF IM UNIYTO ITIWS 1nIl01 I0 I, LAi44 $ OF f4f VIDA1 L i, ,IIL

'a, USC. SOCTI S 713 AND 7 .• , 17114 T[ AIIMIU,$8 00 IAOWLAITIO Of WHICH IN ART MA .lE I TO AM U ,ARUT,0I IZL ?IRV I IS "007IITIT NY LAW



REPRT NO AZC-27-0.59

SECTION 9

15 MAY 1961

L TL I T 1• J .. iTL I IY 61 i 4 . 1 i 6 i Lb i a i Z' z, Z Zb / lz 35 36 4 003

A 16 T UJMMY Nk?) OUTLR A 0

A 17 1 DUMM'M ROU OUTER b 0

A 19 1 V2"FAIRINS AMBIENT 2 0 0 0

A 20 T V-2 CLAMSHELL COMPNT 0 0 0

A 21 T V-2 FAIRING COMPONET U 0 0

A 41 T MISSILE TK NR PB POD 0 0 0 0

A 42 T MISSILE TK NR PB POD 0 0 0 0

A 43 T MISSILE TK NR Pb POD 0 0 0 0

A 44 T MISSILE TK NR PB POD 0 0 0 0

A 45 T MISSILE TK NR PB PoD 0 0 0 0

A 46 T MISSILE TK NR ADF 0 0 0

A 47 T MISSILE TK NR ADF 0 0 0

A 48 T MISSII.E TK NR ADF 0 0 0

A 49 T MISSILE 
T
K NR ADF 0 0 0

A 51 T MtaSILE TK NR AFSWC 0 0 0

A 52 T MISSILE TK NR AFSWC 0 0 0

A 53 T MISSILE TK NR AFSWC 0 0 0

A 54 T MISSILE TK NR AFSWC 0 0 0

A 55 T MISSILE TK NR AFSWC 0 0 0

A 282 T L02 FWD BLKHD 01 0 0 0 0

A 294 T L02 FWD OLKHD 03 0 0 0 0

A 409 T BLACK CALOR GUAD I 0 0 0

A 412 T BLACK CALOR QUAD IV 0 0 0

A 438 T 38 GM CALOR QUAD IV 0 0 0

A 439 T 38 GM CAL.OR QUAD I 0 0 0

A 440 T 19 3M CALG,, QUAD IV 0 0 0

A 443 T 19 GM CALOR QUAD 1 0 0 0

A 446 T CBLEWAY FRO COMP AMB 0 3

A 452 T 6i POD AMBIENT 0 0 0

A 455 T 62 POD AMBIEN, 0 0 0

A 458 T AIG POD AMBIENT 0 0 0

A 467 T 82 HAT SECTION INbRD 0 0 0

A 470 T 62 HAT SECTION OTbPD 0 0 0

A 473 T HEAT 5• :.LD OUTER 0 0 0

A 4, I HEAT SHIELD INNER 0 0 0

A 479 1 ADAPTER SEC) AMBIENT 0 0 0

A 488 T AMB F STb VLV 03 0 0 0 0 0

TNHI MATRINAL 3TAINd INFORMATION AFFI[CII THI ATOIGAL OfINE OF TM UNITIO STATIS WILTHN TE MUNING Of TAM ([ IO"E LAW&. TITLE

IS, Ut C SECTIONTS 793AND TH, Thl TRANSMISUSION0 TIA Of Of WHICHIN fANY NMIANIE TO AN UWE RI O PFERU"1 I IITKU NY LAW
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E FLIGHT 08J. COMPOSiTE 1ý MAY 61 3 4 8 9 12 I 16 17 18 21 22 25 26 30 31 35 36 40 004

A 638 T AFT SIDE A FRAME Q2 0 0 0 0 0 0 0 0 0 0 0 0

A 639 T AM6 JET RAIL 04 0 0 0 0 0

A 640 T FWD SIDE A FRAME 04 0 0 0 0 0

A 641 T AMB F STG VLV 01 0 0 0 0 0

A 642 T AMB NEAR B2 0G 03 0 0 0 0

A 645 T AMB FWD 81 Q4 0 0 0 0 0

A 666 T ADAPT SKIN FWD 0 0 0

A 667 T ADAPT SKIN CTR 0 0 0

A 668 T ADAPT SKIN AFT 0 0 0

A 671 T #3 FWD WRG-TBG FRG 0 0 0

A 674 T FWD WRG-TBG FRG 0 0 0

A 676 T V, FRG FWD 0 0 0

A 677 T V2 FRG CTR 0 0 0

678 T V2 FRG SIDE 0 0 0

A 679 T V2 FRG AFT 0 0 0

A 682 T #1 AIG POD INSUL OUT 0 0 0

A 663 T #1 AIG POD INSUL IN 0 0 0

A 684 T #2 AIG POD INSUL OUT 0 0 0

A 685 T #2 AIG POD INSUL IN 0 0 0

A 686 T #3 AIG POD INSUL OUT 0 0 0

A 667 T #3 AIG POD INSUL IN 0 0 0

A 688 T #4 AIG POD INSUL CUT 0 u

A 689 1 £4 AIG POD INSUL IN 0 0 6

A 690 T #5 AIG POD INSUL 0LT 0 0 0

A 691 1 #5 AIG POD INSUL IN 0 0 0

A 698 T 81 AFT FRG INSUL OUT 0 0 0

A 699 T dl AFT FRG INSUL IN 0 0 0

A 752 T L02 TANK SKIN STA516 0 U C

A 753 T L02 TANK SKIN STA575 0 o u

A 754 1 L02 TANK SKIN STA640 0 0 0

A 755 T L02 TANK [• IN STA652 0 0 0

A 793 T L02 TANK SKIN STA661 0 0 0

A 846 T AEDC CALOR b 0 0 0

A 847 1 AEOC CALOR E 0 0 U

A 848 T AkOC CALUR F 0 0 0

A 933 T AEOC AFT SHLD CALOR 0 0

A 934 T AEDC AFT SHLD C.ý,OR 0 0

A 935 T AEUC AFT SHUn CALOR 0 0

T"13 Vr701110 CON'Alld WO0444710 AFIICTIOQ THE IMT,040 0(1ER) OF Tit UNITED SIAM 4,1414 TKI Nt0,460O TM (1 h( LAWS TIVII

IS. 0 )CTIONI7) "I 0 A* 4 7978 IM S1)AUS 04 "Y'LAToS.aIlCI I MyT MMSER 7 410 M 61,7)0 705404 3 04OIMIITO IV tOW*
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E FLIGHT OBJ. COMPOSITE 15 MAY 61 • 4 8 9 12 13 16 17 18 21 22 25 26 30 32 35 36 40 005

A 978 T GE BOOM ANT STRUT 0 0 0

A 979 T Gt BOOM ANT STRUT 0 0 0

F 771 T LOX TK HE INLET 0 0 0 0

F 773 T LOX TK ULG STA 540 0 0 0

F 775 T LOX TK ULG STA 600 0 0 0

F 777 T LOX TK ULG STA 660 0 0 0

F 780 T LOX TK ULG STA 720 0 0 0

F 783 T LOX TK ULG STA 780 0 0

F 786 T LOX TK ULG STA 840 0 0

1 534 T ANALOG SIG CONVERTER 0 0 0 0 0

I 535 T COMPUTER 0 0 0 0 0

P 671 T TH SECT AMB QUAD 4 0 0 0 0 0 0 0 0 0 0 0

T 2 T 81 TIC REFER JUNCT 0 0 0 0 0

T 3 T S T/C REFER JUNCT 0 0 0 0 0

T 4 T ARMA T/C REF JUNCT 0 0 0

T 103 7 BOOSTER T/C REF 0 0 0 0 0 0

T 104 T POD 2 TIC REF JUNCT 00 0

T 105 T POD 1 T/C REF JUNCT 0 00 0

T 162 T V T/C REFER JUNCT C

AE55 DEMONSTRATE ABILITY OF 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
ROCKET ENGINE HEAT SHIELD AND
LDOTo TO PROTECT BOOSTER STRUC
TURE INTERIOR FROM HEAT AND
EXHAUST GAS ACCUMULATION.

A 744 1 THRU3S SECT LITE 82 0 0 0 0 0

A 409 T BLACK CALOR QUAD I 0 0 0

A 412 T BLACK CALOR QUAD IV 0 0 0

A 438 T 38 GM CALOR QUAD IV 0 0 0

A 439 T 38 GM CALOR QUAD 1 0 0 0

A 440 T 19 GM CALLR QUAD IV 0 0 0

A 443 T 19 GM CALOR QUAD I 0 0 0

A 461 T VI HEAT 5"IELD 00 0

A 464 T THRST STRUCTURE SKIN 0 0 0

A 473 T HEAT SHIL - OUTER 0 0 0

A 476 T HEAT SHIELD INNER 0 0 0

A 638 T AFT SIDE A FRAME 02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

A 642 AMB NEAR B2 '.G 03 00 00

11L 4 INTOG M. ~1MED? r~4 WAivINW ?W 10IMI NS 104'U11 AOf SIAM WI7 19 40 10PMN 9100 4 S.. M t.SU
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SECTION 9
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E FLIGHT OBJ. COMPOSITE 15 MAY 61 3 4 8 9 12 13 16 17 18 21 22 25 26 30 32 35 36 40 006

A 645 T AMB FWO BI 4 0 0 0 0 0

A 692 T 81 NACELLE INSUL FWD 0 0 0

A 491 T 82 NACELLE INSUL FWD 0 0 0

A 694 T S1 NACELLE INSUL CTR 0 0 0

A 695 T 82 NACELLE INSUL CTR 0 0 0

A 696 T BI NACELLE INSUL AFT 0 0 0

A 6'7 1 82 NACELLE INSUL AFT 0 0 0

P 671 1 TH SECT A140 QUAD-4 0 0 0 0 0 0 0 0 0 0 0 0 0 (0 0 0 0

1 3 T S T/C REF JUNCT 0

T 4 T ARMA T/C REF JUNCT C 0 0

T 103 T BOOSTER T/C REF 0 0 0

1 104 T POD 2 T/C REF JUNCT 0 0 0

T 105 T PO06 1 T/C REF JUMCT 0 0 0 0

AEM6 DE"ONSTRATE ABILITY OF BOSTER 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2
SEPARATION MECHANISM TO JETTI-
SON BOOSTER 4TRUCTURE WITHOUT
INTERFEREN:- TO SUSTAINER
STAGE SYSTEMS OPERATIONS.

I •1• A ACCEL XF1 DIRECT 0 0 0 0 0 0 0 0 0 0 0" 0 0 0 0

S$14 A ACCEL XF2 DIRECT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

I 56 A ACCELEROMETER YF1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

I 517 A ACCELEROMOETER ZF1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 19 A ACCELEROMETER YF2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 520 A ACCELEROMETER ZF2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

i 570 X STAGING SIGNAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

N 143 0 BSTR SEPERATION 0 0 0 0 0 0

M 32 X CONAX VALVE COMMAND 0" 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

N 41 X B STG LATCH MSW O1 0 0 0 0 0

9 AS X 8 STG LATCH MSW O2 0 0 0 0 0

M $6 X 0 STG LATCH MSW Q3 0 0 0. 0 0

N 47 X 8 STG LATCH NMSW O4 0 0 0 0 0

S 256 D SUSTAINER YAW 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S ZS7O SUSTANER PITCH 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 0

S 52ZRNOLL RATE GYRO 0 0 00 0 00 0 0 0 00 0 e(' C 00 0

S 5ý R PITCH RATEIGYROSIG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 54 R YAW RATE GYRO SIG 0 0 000 0 0 000 0 0 0 0 0 0 0

U 101 A AXIAL ACCELERATION 0 0 e

wTNTw uaYAV Iwct" im myow mom w Tn wrn s~hte mTTN no mam v TN twmw ow y

I&w C. Uf' MR me TN fta "a SI m - aTN wh somm 0 AWJ. V a manea -ý a ofUt-vm 0.
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SECTION 9
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"E FLIGHT 05J. COMPOSITE 15 MAY 61 3 4 8 9 12 13 -6 17 18 71 22 25 26 30 32 35 36 40 007

A07 DEKANSTRATE ABILITY OF RETARD- 2 2 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2
ING ROCKETS TO SEPARATE MAIN
PROPELLANT TANK STRUCTURE FROM
RE-ENTRY VEHICLE WITHOUT BUMP-
ING RE-ENTRY VEHICLE.

I S13 A ACCEL XF1 DIRECT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 514 A ACCEL XF2 DIRECT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

I 516 A ACCELERONETER YF1 0 0 0 0 0 0 0 0 0 0 0 0 C 0 0 0

1 517 A ACCELEROMETER ZF1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 519 A ACCELERO4METER YF2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

I 520 A ACCELEROMETER ZF2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 521 X VF*N cNG COF SIG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

P 546 X COMPLETE COF RELAY 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 52 R ROLL RATE GYRO 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 11 0

S 53 R PITCH RATE 3YRO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 54 R YAW RATE GYRO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 248 X A/P PG SWITCH 17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5 248 X RELEASE NOSECONE 0

U 101 A AXIAL ACCELERATION 0 0

OY I X SEPARATION SIG 0 0 0 9 00 0 0 0 0 0 0 0 0

AE59 OBTAIN DATA OAl VIBRATION 2 2 2 2
LEVELS OF MGS COMPONENTS
AND ENVIROMENT.

G 196 0 PB-IP RADIAL 0

G 587 0 POD WAVEGCfIDE o

G 595 0 PS WAVEGUZIE-RAD 0

G 586 P WAVEGUIDE PRESSuRF 1 0 0 0

G 589 P WAVEGUIDE PRESSUAt 2 C 0 0

O 261 V RB REFLECT SET 0 0 0

AE&O OBTAIN DATA ON TANU-SECTION 1

BENDING.

A 862 0 82 PUMP UNIT Y AXIS 0

A $43 C B2 PUMP UNIT Z AXIS 0

A 945 0 82 OIMSAL RLOCK Y AX 0

•MWF#A W= PT-- 19 .009AIII IN i, N
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SECTION 9

15 MAY 1961

E FLIGHT 08j. COMPOSITE 15 MAY 6- 3 4 8 9 12 1' 16 17 18 21 22 25 26 30 32 35 36 008

A 946 0 62 YAW ACT TIE PT 0

S 52 R ROLL RATE GYRO SIG 0

S IP R PITCH RATE GYRO SIG

S 54 R YAW RATE GYRO SIG 0

AE61 EVALUATE EFFECT Ot MISSILE 1 1 2
PERFORMANCE RESULT ING FRON
REMOVAL OF NONISTPJCTURAL
BULKHEAD AND INSULATION PAD.

A 2•2 T LO2 FWO &LKHO 01 0 0

A 294 T L02 FWO BLKHO 03 0 0

F I P LO2 TASK HELIUM 0 0 0

F 3 P FUEL FANK HELIUM O 0 0

F 34 P FUEL PRESS ORFC DP O 0

F 65 P LOX TK HE LN 0 ORrC 0 0

F 147 P LOX PRESS ORFC OP 0 0

F 212 P FUEL PRESS ORFC IN 0 0

F 246 P 8 YAK HE BOTTLES HI 0 0 0

F 17 T FUEL PRESS ORFC IN 0 0

F 97 T L02 TK ULG STA 767 0 0

F 146 T LOX PRESS ORFC IN 0 0

F 247 T O TAK MHE BOTTLES 0 0

F 371 T LO2 T7K ULG STA 691 0 0

F 374 T L02 TK ULG STA 607 0 0

F "% T L02 TK ULG STA 527 C -

F Y76 I LOZ TK ULG STA 146 0 0

f 377 T LOZ TK ULG STA 667 0 0

F 773 T LOX TK ULG STA 540 0 0

S774 T LOX TK ULC STA 5TO 0 0

F 775 7 LOX IK U1,G ST. tO0 0 Q

F 776 T LOX Ti" LILG STA 630 0 0

F :77 1 LfOX TL UVL STA 660 c 0

F 7T0 T LOX TX ULC STA 720 0 0

T 711 T LO.G 7 ULG STA 7*0 0 0

F 762 T LOX TK uLq STA 7(2 0

y844 t F84 . TK ftf S'A '25 0

$4 1. 7 '.:Ei T& .ij STA 9)'> 0

F 844 T FUEL •. 0.4 STA 945 0

,I
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Im ~S ECTIO'-N 9
'CONVAI -ASTRONAUTICS

15 ,MAY 1961

,. E FLIGHT 08J. COMPOSITE 1• MAI 61 3 4 8 9 12 13 16 17 18 21 2Z 25 2ý 30 32 35 .•6 C, 009

PROPULSION SYSTEM

PE51 OBTAIN DATA FOR ANALYS15 OF 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2, 2 2 2
PROPULSION SYSTEM PERFORMANCE
REPEATABILITY.

1 513 A ALEL XFl DIRECT 9 0 0 O 0 0 0 0 0 0 0 0 0 0 0 0

1 514 A AC.CEL XF2 DIRECT O 0 0 0 0 0 O 0 0 O 0 0 0 0 0 O

1 $16 A ACCEL YFI 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 O

1{ 517 A ACCEL YF2 0 0 0 0 0 0 0 0 v 0 0 0 0 0 0 0

1 519 A ACCEL ZFI 0 0 0 03 0 0 0 0 0 0 0 3 0 0 0 0

52C0 A ACCEL ZF,? 0 0 0 0 0 c 0 0 O 0 0 0 0 0 0 0

P 6 P 5 THRUST CHAMBER 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

P 2.7 P VERNIER rUEL TANK O 0 0 0 0 a 0 0 0 O 0 0 O

P 28 P Vl THRUST CHAMBER 0 0 0 0 O 0 0 0 0 0 0 0 0 0 C 0 0 0

P 2,9 P V2 THRUST CHAMBER 0 0 0 0 0 O O O 0 0 0 0 O 3 0 0 O 0

P 30 P VE.RNILiR L02 TANK 0 0 0 0 0 0 0 0 0 0 0 Q 0;. 0

P 38 P B2 FUEL PUMP DISCH n 0 0 0 0 c 0 0 0 0 0 0 0 0 0 0 0 0

P 39 P 8,1 FUEL PUMP DISCH .c 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

. . , P 5 9 P 0 2 . T .4 R U S T C H IA 0 0 E V 0 O 0 O 0 O 0 O ,9 O 1 0 O 0 0 0 0 0 i

P 60 P 81 THRUS T- CHAMBER 0 O O 0 O 3 0 0 0 O 0 0 O 0 O 0 O O

P 91 P 81 L02 INJ MANIFOLD 0 O 0 0 0 0 O 0 0 0 U 0 0 0 0 C. O O

P 92 P B2 LOZ INJ MANIFOLD 0 0 O 0 O 0 0 0 0 0 0 0 O O 0 (O 0

P 1B) P 81 TURBOPUMP GEARBOX 0 0 0

P 188 P 82 TURBOPumWP GEARBOX 0 0 C0

P 279 P 62. LO PR LU5 CIL MAN 0 0 O 0 1 O 0• 0 0 O 0 0 0 0 0

P 330 P S PkEL PjMP DISýH 0 0 0 0 c2 0 J 0 0 O 0 .0 0 C, 0 0, 0

P 337 P SCQ L02. :NJ MAN O 0 i 0 0 0 09 0 0 0 0 0 0 :

P 341 P S LJSE OIL MANIFOLD 0 ;o 0 C, 0 0 3 0 'o cl o. 0

P 3 5 1 5 L 0 2 '-N IJ MW f I F C L D a . - ¢ C .

P 4 7 3 13, L O P R L'ý :B C I L M A 4 - J C O ( : O ? - ]

6 ?0 "•, ¢#SSE T O A4- 0 Z, 0. . 3 - • 3 t - •

!-' c, ? -1 ,s Jt5L57 ,".R 0 - 5 0 , ] • ; L 3 C

'13z .: -i
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SECTION 9

15 MAY 1961

E FLIGHT O0J. COMPOSITE 15 MAY 61 3 4 a 9 12 13 16 17 18 21 22 25 26 30 32 35 36 40 010

PE54 OBTAIN DATA ON BOOSTER .ND 1 1 1 1 1 1 1 1 1 1 1 2 1 1 1 1 2
SUSTA'NER ENGINE DIFFERENTIAL
THRUST RISE RATES ANDl SOSTERI,
SUSTAINER. AND VERNIER ENGI"!E
THRUST DECAY RATES AND CUTOFF
CHARACTERISTICS

1 513 A ACCEL XFl DIRECT 0 0 0 0 0 0 0 0 0 0 o o o 0 0 0

1 514 A ACCEL XF2 DQECT 0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0

516 A ACCELEROMETER YFI 0 0 0 0 0 0 0 0 o 0 o 0 o 0 0 0

1 517 A ACCELEROMETER ZF1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

I 519 A ACCELEROMETER YF2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

I 520 A ACCELEROMETER ZF2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

M 7S A MSL AXIAL ACCEL FINE 0 0 0 0 0 0 0 0 0 0

P 83 B 82 PUMP SPEED 00 0 0 000 000 0000 0000

p 84 8 81 PUMP SPEED 0 0 0 0 0 o 0 0 o o o 0 o 0 0 0 0 0

P 349 8 S POMP SPEED 0 0 0 0 00 0 0 0 0 0 0 0 0 O

P 6 P S iHRUST CHAMBER 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

P 28 P VI THRUST CHAMBER 0 0 C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

9 29 P V2 THRUST CHAMBER 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

P 38 P 32 FUEL PUMP DISCH 0 0 00 0 0 0 0 0 0 0 0 0 0 o 0 0 0

P 39 P B1 FUEL PUMP DISCH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

P 59 P 82 THRUST CHAMBER 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

p SO P d1 1HRUST CHAMBER 0 0 0 0 u 0 0 o o 0 0 0 o 0 0 0 0 0

P 91 P BI LO2 INJ MANIFOLD 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

P 92 P d2 L02 INJ MANIFOLD 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

P 330 P S FUEL PUMP DIECH 0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0

P 351 P S LO2 INJ MANIFOLD 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C 0

P 709 T 5'-G C0ObJSTOR 0.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

P 11? T ol 6AS OtN 0OMBUSTOR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

714 T 62 GAS C EN COMiiUSTC 0 0 0 0 0 0 O0 0 0 0 0 0 o 0 0 0 0

!i61 x rCL 5TA2ýT SJITCH 0 0 C C 0 0 0 0 0 0 C 0 0 0 0 0 C 0

347 X S CUTO'F RELAY 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

P 54.7 X d1 CUTOFF RELAY 0 0 0 0 0 0 0 -0 0 0 o 0 0 0 0 0

' 54$ X COMPLETE COF RELAY o o 0 0 0 0 C 0 0 0 0 0 0 0 0 0

:549 X IUNITI-.,N .TART 0 , 0 0 o o 0 0 0 0 0 0 0 0 0 0

'U , A AXIAL ACCELf-RA/ION 0 0

PE.b "'TE , ST.3STAINl(:. OAIDIZ.T R 2 2 1 1 1 2 2 2 2 2 2 1 2 2

' 41 r4Pý L XAPPt,; A o, I H-

P "1,• PPLM-FEto C Q 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0

,~. ~ cWQMI. rs~ clt~im rw o1Iwd v(Inm~ of I'm AIT~to STIn *IT"E "di UMIIN 141 ISM A LAWS. TI.1
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SECTION 9

+ ~15 MAY 1961

-3
I 4EFL IGHT Offj. COMPOSITE 15 MAY 61 3 48 9 12 13 16 17 16 21 22 25 26 30 32 35 3A6 4(, _3

SP 6 P 5 THRUST CHA,•BER 0 0 c 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 ••

P 56 P S L02 PUMP INLET 0 0 0 3 O 0 C 00 0 0 0 0 O O 0 O O

P 530 T S LO2 PUMP INLET 0 0 0 0 0 0 0 0 0 0 0 0 C, 0 0 0 0 0

PE57 OBTAIN DATA ON PROPULS;ON I
SYSTEM STARTING CHARACTERIST-
ICS AS DETERMINED BY THE RO,_.:
COMBUSTION CUTOFF SYSTEM
DUR;NG FRFS.

P 1439 O S NAA ACC ACCEL C

i P 1452 0 81 NAA RCC ACCEL 0

P 1453 0 82 NAA RCC ACCEL 0

, 1437 W S RCC BINARY COUNTER ,

P 1454 W 81 RCC BIN.ARY COUNTR 0

P 1455 W 52 RCC BiNARY COUqNTR 0

P 1!2 X B1 ROUGH COMB COF 0

P 1193 X 82 ROUGH COME COF 0

P 1438 X S ROUGH COMB COF C

PROPELLANT FEED ' STý,

W PROELLT EEDPE60 OBTAIN DA'A FOR ANA siS 1 1 1 2 2 2 2 2 2 2 Z 2 2 2 2 2
PROPELLAN•T FEED S h,•;•

MANCE REPEATABIL

P 38 P 82 F.ELL - CH 0 0 0 0 0 0 0 C 0 0 0 0 0 0 0 0

P 39 D BI FUEL FUM' -;$CH 0 0 0 1 0 0 0 11) 0 0 0 0 0 0 0

P 56 P S LO2 PUMP iN,- C OO 0 0 0 ) 0 0 0 0 0 0 0 0

P 91 P 81 LOZ INJ MA4•IFLC) 0 0 0 O0 0 0 c 0 0 C 0 0 0 0 0 0 0

P 92 P 62 LOI INJ MANIFn!.D 0 0 0 0 0 0 0 0 0 0 ) 0 0 0 O 0 0 0

P 330 P S FUEL PUMP DISCH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 u 0 0 0

9 337 P SGG L02 INJ MAN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C 0

351 P S L02 IMJ MANIFOLD 0 0 0 0 0 0 O 0 O 0 O 0 0 0 O 0 ; 0

530 1 S LO2 PUMP INET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

U Sf'LOZ TANK HEAD 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

U 81 '_ ;UEL TANK HEAD 0 0 0 0 0 0 0 0 0 C 0 0 0 0 0 0 0 0

k LO. iRV NE TAT Cr,,URE OF LO2 1
rALVE LOF • NOT CAJSý

: L. 'UR:. SURGES .,-iICH EXCEED
RU, TUk'L LIMITATIONS OF THE

LO2 L' V.K

P 79b t, IC!E AXIAL ACCEL 0

0 799 A L.02 LINE LAT ACCEL 0 0

P 56 P 5 L02 PUMP INLET a 0

I Ma~lPIL CTAWi IAT•I MFUK INSN W WOK KUMW O flA L"TOt fPAMlS WITHIN ?W MNM OF TtM a L sU TrmUt

IsUN. U I ETWV WK mN Ime "kE no bom*um On mSV~wyno or vwI*Itm wI AwIt 18~ A. vownimil p~uNW Ia mW4igrnI a L".
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SECTION 9

i5 MAY 1iO1

9 FLIJ'T Oaj. CCN9POSIE 13 MAf 61 3 4 8 9 12 13 16 17 18 21 22 25 16 30 32 35 36 40 012

PROPELLANi UTILIZ SYS

UE51 OSTAI" O4TA FOR ANALYSIS OF 1 1 1 1 A 1 1 1 1 1 1

CONVAIR PU SYSTEM
PERFORMANCE REPEATABILITY.

H 4lt P PU VLV CL-SERVO 0 0 0

P 52 D S M4AIN FUEL VALVE 0 0 0 0 0 0 0 0 0 0 0

P 529 D S MAIN LOZ VALVE 0 0 0 0 0 0 0 0 0 0 0

U 107 C PU SV AMP OUT 0 0 0 0 0

U 1107 C PU SV MAP OUT 0 0 0 0 0

U 80 P L02 TANK HEAD 0 0 - 0 a 0 0 0 0 0 0

U 81 P FUEL TANK HEAD 0 0 0 0 0 0 0 0 0 0 0

U 91 V ERR0R RATIO DEM0D OP 0 0 0 0 0 0 0 0 0 0 0

U 1091 V ERROR RATIO DEMOD OP 0 0 0 0 0 0 0 0 0 0 0

U 40ý V PU VLV COMANC VO0LT 0

UE53 'JBTAIN DATA FOR ANALYSIS OF I 1 1 1 1 1

ACOUSTICA PU SYSTEM PERFOR-
MANCE REPEATABILITY.

U 80 P L02 rANK HEAD 0 1 0 0 0 0 0

U 81 P FUEL TANK HEAD 0 0 0 00 uO 0

U 112 V ACOUSIC COUMTER VTP 0 0 0 0 0

113 V ACOUSTICA VLV POS &S 0 () 0 0 0 0 0

U 132 X AA STA COUNTER OTP 0 0 0 0 0

U 133 X AA SCHMITT TRIGGER 0 0 0 0 0

U 134 X AA TIME SHARD OSC OP 0 C 0 0 0

U 135 X AA SENSORS SIG 0 0 0 0 0 0 0

U.54 OBTAIN DATA ON PU VALVE 1 1 11 1

OPERATIONo

U 107 C PU 5V AMP OUT 0 0 0 0 0

U ildl C OU 5V AMP OUT 0 U. 0 0 0

#,jUC"Wwm" At= M TO N A W" W AM NL ANO po A m
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SECTION 9

15 MAY 1961

E FLIGHT OBJ. COMPOSITE 15 MAY 61 3 4 8 9 12 13 16 17 11*1 22 25 2& S0 $2 39 36 40 013

AUTOPILOT

SESI OBTAIN DATA FOR ANALYSIS OF 2 2 22 2 2 2 2 2 2 2 2 2 Z 2 2 Z 2
AUTOPILOT PERFORMANCE REPEAT-
ABILITY.

I 526 V YAW STEERING S5G 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

i S29 V ROLL RESOLVER SIG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 530 V PITCH RESOLVEP SIG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S580 V AZMN RESOLVER SIG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 521 X VERN ENGINE COF SIG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

I 512 X S ENGINE COF SIG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S5323 X S&V COF RELA•S 0 0 0 0 0 0 0 0 0 0 0 0 0 0 n 0

I 570 X STAGING SIGNAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

M 32 X CONAA VALVE COMMANO 0 0 0 0 0 0 0 0 0 0 0

F 347 X S CUTOFF RELAY 0 0 000 0 0 00 0 0 0 0 0 0 0 0

P 547 X 21 CUTOFF RELAY 0 0 0 0000 0 0 0 0 0 0 0 0 0 0 a

P 548 X COMPLETE COF RELAY 0 0 0 0 0 00 0 0 0 0 0 00

5 61 D ROLL DISPL GYRO SIG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 62 D PITCH DI$PL GYRO SIG 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5 63 D YAW DISPL GYRO SIG 0 0.,0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 203 D 01 PITCH ROLL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 204 D 82 PITCH ROLL 0 0 0 -, 0 0 0 0 0 0 0 o 0 0 0 0 0

S 205 D 81 YAW 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 206 D 82 YA. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5 22- P VI PITCH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 223 D V2 PITCH 0 0 0 0 0 0 ', 0 0 0 0 0 0 0 0 0 0 0

S 233 O Vi YAW ROLL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 234 D V2 'AW ROLL 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 256 D SUSTAINER YAW 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 25, 0 SUSTAINER PITCH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 59 R ROLL RATE GYRO SIG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

b 53 R PITCH RA7L GYRO SIG 0 0 0 0 0 O 0 0 0 0 0 0 0 0 0 0 0 0

S 54 R YAW RATE GYRO SIG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C 0 0 0

S 248 X RELEASE PAYLOAD 0

S 248 x PG SWITCH 17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 313 X BOCSTER CUTOFF 0 0 0 0 0 0 0 0 0

S 374 X U5STAINER CUTOFF 0 0 0 0 0 0 0 0 0

IL V C, UEM" Mk AM 7o_. to m U voMUM?3 1m 4 mm, U.
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$ 376 X VERN1ER CUTOFF 0 0 0 0 0 0 0 0 0

5 379 X FIRE RETROROCKETS 0 '0 0 0 0 0 0 0 0

S 391 X THOR RLTROROCKET CMD 0 0 0 0 0

$E,4 DETERMINE ABILITY OF AUTOPILOT 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2
TO MAINTAIN STABILITY OF

MISSILEiINCLUDE ANTISLOSH
BAFFLE EFFECTIVENESS/*

I 329 V R(.LL RESO(VER SIG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

I $30 V PITCH RESOLVER SIG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C'

I 580 V AZM RESOLVER SIG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 61 D ROLL DISPL GYRO S51 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 62 D PITCH nISPL GYRO SIG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 63 O YAW DISPL GYRO ýIG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 203 D BI PiTCH ROLL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 204 OD 82 PITCH ROLL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

SZ205 OD B YAW 0 0 0 0 n 0 0 0 0 0 0 0 0 0 0

S 206 O B2 YAW 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0

S 222 D VI PITCH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 223 D V2 PITCH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 23 D Vl YAW ROLL 0 0 0 0 0 0 0 0 0 C 0 c 00 0

S 234 D V2 YAW ROLL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 256 D SUSTAINER"YAW 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 257 D SUSTAINER PITCH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 52 R ROLL RATE GYRO SIG 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 53 R PITCH RATE GYRO SIG • 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 54 R YAW RATE GYRO SIG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

SE56 DETERMINE ABILITY OF AUTOPILOT 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2
TO EXECUTE PROGRAMMED PITCH
MANEUVER.

I 529 V ROLL RESOLVER SIG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

I 530 V PITCH RESOLVER SIG 0 0 0 0 0 , 0 0 0 0 0 0 0 0 0

I 50o V AZM RESOLVER 5!5 0 0 0 0 0 0 0 00 0 0 0 0 0 0

S 61 D ROLL DISPL GYRO SIG 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 62 0 PITCH DISPL GYRO SIG 0 0 0 0 .0 0 0 0 0 0 0 0 0

S 63 O YAW DISPL GYRO SIG 0 0 0 0 0 0 0 0 0 (' 0 0 0 0

5 203 U) 1 PITCH ROLL 0 0 0 0 0 ,0 0 0 0 o 0 0 0 0

S 204 D 82 PITCH ROLL 0 0 0 0 0 Q 0 0 0 0 0 0 0 0 0

S 205 0 6l YAW 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0

S 206 D 32 'AW 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

InS nss.f ennai 1•m c'.iU aIWT• m No nk ia g1m iim ii. min w v WIt Lw'pt' w tH
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S 222 D V1 PITCH 0 0 C 0 0 0 0 0 0 0 0 0 0 0

S 223 D V2 PITCH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 233 D VI YAW ROLL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 234 D V2 YAW ROLL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5 256 SUSTAINERY'iw 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 257 D SUSTAINER PITCH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 52 R ROLL RAT,• GYRO SIG 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0

S 53 R PITCH RATE GYRO SIG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 54 R YAW RATE GYRO SIG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

SES8 DETERMINE ABILITY OF AUTOPILOT 1 1 1 1 . 1 1 1 1 1 1 1 1 1 1
TO EXECUTE DISCRETE AND STEER-
ING COMMANDS /INCLUDING ROLL
MANEUVER/ FROM MISSILE
GUIDANCE SET.

1 528 V YAW STEERING SIG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

I 529 V ROLL RESOLVER SIG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 530 V PITCH RESOLVER SIG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

I 58 V AZM RESOLVER SIG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

"1 521 X VERN ENGINE COF SIG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 522 X S ENGINE COF SIG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

I 523 X S&V COF RELAYS 0 0 0 0 0 0 0 0 0 0 0 0 0 0

I570 X STAGING SIGNAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

M 143 D BOOSTER SEPARATION 0 0 0 0 0 0

M 32 X CONAX VALVE COMMAND 0 0 0 0 0 0 0 0

P 347 X S CUTOFF RELAY 0 0 0 0 ( 0 0 0 0 0 0 0 0 0 0

P 547 X B1 CUTOFF RELAY 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

P 548 x COMPLETE COF RELAY 0 0 0 000 0 0 0 0 0 0 0 0 0

S 61 D ROLL DISPL GYRO SIG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 62 D PITCH DISPL GYRO SIG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5 63 D YAW DISPL GYR( ,IG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5 203D01 PITCHROLL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 204 0 82 PITCH ROLL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 205 0 81 YAW 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 206 D 82 YAW 0 0 0 0 0 0 v 0 0 0 0 0 0 0

S 222 DV PITCH 0 0 0 0 0 0 0 0 0 0 0 0 0 C 0

S 223 D V2 PITCH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 233 0 V' YAW ROLL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

73
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S 234 D V2 YAW ROLL 0 0 0 00 00•00 (1 0 0.

S 256 D SUSTAIKER YAW 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S Z57 D SUStAINER PITCH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 5Z R ROLL RATE GYRO SIG 00 ,• 0 00 0 0 0 0 0 0 0 00 0

S 53 R PITCH PATE GYRO SIG 0 0 0 o o 0 o o o 0 o o 0 0 0

5 54 R YAW RATE GYRO SIG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 248 X RELEASE PAYLOAD 0

S 248 X A/P PG S4ITCH 17 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S 373 X BOOSTER CUTOFF 0 0 0 0 0 0 0

S 374 X SUSTAINER CUTOFF 0 0 :4 0 0 0 0

S 376 X VERNIER CUTOFF 0 0 0 0 0 0 0

S 379 X FIRE RETROROCKETS 0 0 0 0 C 0 0

5 J91 X THOR RETROROCKET CMD 0 0

SE60 DETERMINE PERFORMANCE OF
PRODUCTION MODEL OF SPIN MOTOR
ROTATION DETECTORS ON RATE
AND DISPLACEMENT GYROS AND
RATE GYRO GIMBAL TORQUING
CAPABILITY.

S 61 D ROLL DISPL GYRO SIG 0

S 62 0 PITCH DISPL GYRO SIG 0

SS f"3 D YAW DiSPL GYRO 5IG 0

5 5 •2 R ROLL RATE GYRO SIG 0

S 53 R PITCH RATE GYRO SIG 0

5 54 R YAW RATE GYRO SIG 0

SE61 OBiAIN DATA OM BACK-UP STAGING 3 3 3

ACCELEROMETER SYSTEM /FLOWN
OPEN-LOOP IN SUPPORT OF ATLAS
SPACE VEHICLE BOOSTER
PNO6RAMS/.

5 36. V ACCEL 40. CYCLE COMT 0 0 0

5 359 X BOOSTER STAGING B/U 0 0 0

SE62 OBTAIN oATA ON MISSILE LATERAL 3 2 2 2 2 2 2 7 2 2 2 2 2 2 2 2

DRIFT UP TO 100 FT AT VERTICAL
FLIGHT.

0OOO X CAMERA COVERAGE 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0

-mGm flw" molwo 4m vw. -a 0 IN vo'. $WA. IR'. "aA W IQg wom WA 1
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GUIDANCE

SE63 EVALUATE GROSS PERFORMANCE OF 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
MISSILE GUIDANCE SET.

1 530 V PfiCM RESOLVER SIG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

I 580 V AZM RESOLVER SIG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

I 521XVERNENGINECOFSIG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

I 522XSENGINECOF SIG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

I 523X56VCOFRELAYS 00000000 0 0 0 0 0 0 0 0 0

I 525XPRE-ARMSIGNALI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

I 526 X PRE-ARM SIGNAL 2 0 0 00 0 0 0 0 0 0 0 0 0 00 0

I 527XPRE-ARM RELAYCLOS 0 0 00 0 0 0 00 0 0 000 00 00

I 57OXSTAGINGSIGNAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PNEUMATIC SYSTEM

FESI OBTAIN DATA FOR ANALYSIS OF 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
PNEUMATIC SYSTEM PERFORMANCE
REPEATABILITY.

r 1 P L02 TANK HELIUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

F 3PFUEL TANK HELIUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

F 34 P FUEL PRESS ORFC OP 0

F 65 P L02 TK HE LIN 0 ORFC 0 0 0 0 0 0 0

F 114 P L02 PRESS REG INLET 0 0 0

F >'I5 P 5 CTL HE BTL DISCH 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0

F 147 P L02 PRESS OPFC DP 0 0 0 0 0

F 212 P FUEL PRESS )RIFIC IN 0

F 246 P 8 TANK HE BOTTLES HI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

F 260 P 8 T,• '• HE BOTTLES LO 0 0

F 17 T FUEL PRESS ORIFIC IN 0

F 115 T LC" PRESS REG INLET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

F 146 T L02 PiESS ORFC IN 0 0 0 0 0 0 0

F 247 T 8 TANC HE BOTTLES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

F 290 T S CTL HE BOTTLES 0 0

w m w *war"* wm um wtm v L.
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FES3 DETERNINf EFFICIENCY OF NEw 1 1 1 1 1 2 2 2 2 2 2 2 2 & 2 2 2
BOOSTER-STAGE HEAT EXCHANGER 11 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2
IN PROVIDING EXPANDED HELIUM
FOR MAIN PROPELLANT TANK
PRESSUR'IATION.

F 246 P 5 TANK HE BOTTLES HI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

F 260 P 8 TK HE BOTTLES LO 0 0 0

F 115 T LO2 PRESS REG INLET O0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

F 247 T 8 TANK HE BOTTLES 0 0 0 0 0 0 0 0 0 0 0 u 0 0 0 00 0

FES4 DETERMINE ABILITY OF PNEUMATIC 1 1 1 1 1 2 2 2 2 2 2 2 ? 2 2 2 2 2
PRESSURE REGULATORS TO MAIN-
TAIN NOMINAL MAIN PROPELLANT
TANK PRESSURES-

F I P L02 TANK HELIUM. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

F 3 P FUEL TANK HELIUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

F 65 P LO2 TK HE LIN I ORFC 0 0 0 0 0 0 0

F 114 P L02 PRESS REG INLET 0 3 0

F 212 P FUEL PRESS ORIFIC IN 0

FE56 EVALUATE TOTAL QUANTITY OF
MAIN PROPELLANT TANK PRESSURIZ
ATION HELIUM USED AND QUANTITY
USED BY EACH TANK DURING
BOOSTER OPERATION. f

F 34 P FUEL PRESS ORIFIC DP 0

F 65 P L02 TK HE LIN 0 ORFC 0

F 147 P L02 PRESS ORFC -P 0

7 212 P FUEL PRESS ORIFIC IN 0

F 17 T FUEL PRESS ORIFIC IN 0

F 146 T L02 PRESS ORFC IN 0

FE51 DETERMINE TOTAL QUANTITY AND I 1
USAGiE RATtý OF MAIN PROPELLANT
TANK PRESSURIZATION HELIUM
USEO DURING BOOSTER OPERATION.

F 055 P L02 TK HE LIN 9 ORFC 0 0

F 246 P 6 TANK HE 60TTLES Hi 0C

F I T Lv2 PRESS ORFC IN 0 0

F 2,7 T b TANML HL 63OTTLES 0 0

FE58 DfEMNSTRATE AdIL.!TY 
0

F 2 2 1 1 1 I 1 1 2 2 2 2 2 2 2 2 2
*:CNTROLS PNEQMATIC SYSTtm TO
PROVIDE PRESSURIZAT13i F0I)
PLIV'T RE..JIREMUNTb.

F 145 S .T ~'it L o:):. 0 IC c 0 0 0 O C 0 ' -

F 29,: T S CTL 'it 6)TT'(E 0 0

P 2' P ~hIEI '%-L TAM&s. 0 0 . .. 0 Z

a 45 HL- Me a- Oak-~~ -
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P 30 P VERNIER L02 TANK 0 0 0 0 0 0 0 0 0 0 0 0 0 0

P 474 i V CTL PRESS REG OUT 0 0 0

FE59 EVALUATE VIdRATIQN LEVELS OF 2 2 2 2 2 2 2 2
"FUEL AND L`2 PNELMATIC
RCGJLATORS.

A 781 0 bASE LOX TK P REG RD 0 0 0

A 782 0 bASE LOX TK P REG LG 0 0 0

A 7d3 0 oASC L3A iK P RtC TG 0 0 1 .

A 784 0 LOX TK P REG RADIAL 0

A 785 0 LOX TK P REG TANG 0

A 7b6 C oASE F TA P REG RAD 0 0 0 0

A 787 0 bASE F TK P REG LONG 0 0 0 0

A 788 0 6ASE F TK P REG TANG 0 0 0 0

A 789 0 FUEL TK P REG RADIAL 0 0

A 790 0 FUEL Tk P REu TANG 0 c

A 925 0 LOX TK P PEG RADIAL C 0

A 926 0 LOX TK P ,ED. TANG 0

A 930 C! FUEL TK P REG RADIAL 0 0

A 931 C FUEL TK P RED1 TANG 0 0

X 0000 X j",IDER CONSIOERATIC.

F'6FLI C01T IN DATA ON .EZPF)P',ANCE
OF AISSILE •ORNE ,¾RTýIN OF
GROUND PO C0MLI',r SYST;•'.

A 18 T ROT IVTR 32 ;2 0

A T ROT INVTR 52 Q2 0 0

A '1I8 PT R NVT OT

A 180N) > :0; INVTN 2.23'

idl R80 OT N1P 8.v 0

1 1815 T RLT INVTý ,

A 191' 1 T IN, 'ýj t5

A 16dP1

A 3~ T A., P A

A 62

A P=2

-A~
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A 19C2 T GE Po ol Poo ,. 0

A 1903 T GE P8t l POD Q04 0

A 19104 T GE Pd c. PO 0ý4 C

A 1935 T ijE Ps b! Po00 0 .3 0

A M9;6 T ýE R6 6i POD 04 0 0

A 197 T (: 'j O04 0

A 1908 T CE R6 81 P03 0,4 0 0

A 1909 T AE Ro n Po0 04 0 0

A 1910 T GE R-,- ul POD 04 0 0

A 1911 T oE R "' PO C4 0 0

A 19i2 T GE Rd b1I PO 04 0 0

A 19-16 T GE R8 61 POO 04 0 0

A 193' T TL" 42 81 POD 01 0 0

A 1*38 T L 92 8, POD 01 0 O

A :939 T TLM #2 81 Po0 01 c 0

A 1940 T TLM 02 81 POD 01 0 0

A 19g1 T TLM 02 81 POD )1 0 0

A 194i T TLM 92 di POD 0! 0

A 1943 T TLM 92 81 000 01 0

A '944 T TLM 02 81 P0O 01

L 1452 0 PORT MANC 0 0

L 1453 0 PORT WANO 0

L 145, 0 VENTRI PITOT T%13 SE 0 0

"L 1455 V ETR? PIOT T.16E $2

L 1456 VENTRI PITOT T..BE S3

L .458 T tT PI-,T I -. !If0

L 1'462 E TR, 7,•I PT3T T7! d TI 0 0

. 46&

- ,

Li
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H 413 0 NAA CONTROL, Z AXIS 0

H 3 P B HYD PUMP DI5CH 0

H 33 P b1 HYD ACCUMULATOR 00 0 0 0 0 0 0 00 0 0 0 0 0 0 0

H 34 P 82 HYD ACCUMULATOR 0

H 52 P S HYD ACCUMULATOR 0 0 0 0

H 130 P S HYD PUNP DISCH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

H 140 P 5US/VERN HYD PRESS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

H 185 P 5 HYD PUMP INLET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

H 191 P S HIGH PP TO MAN 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0

H 219 P 5 TK RESVR GAS 0 0 0

H 224 P d HYD SYS LO PRESS 0 00 0 0 00 0 0 0 o 0 0 0 0 0

H 225 P O TK RESVR GAS 0 0 0

m 379 P SUS ROD LINE HI PP O 0

H 380 P SUS STAGE LINE HI PP 0 0 0

H 381 P B00STER ROD LN HI PP O 0

II 39B P NAA HYD ACCUM GAS 0 0 0 0

H 408 P HS VALUE OPEN 0

H 409 P PU VALUE OPEN 0

"H 410 P GG VALUE OPEN 0

H 383 R 5US FLOW TO RES 0 0 0 0

H 384 R SUS FLOW TO NAA CONT 0 0 0 0

H 385 R SUS FLOW FROM V SOLO 0 0 0 0

HYDRAULIC SYSTEM

HE5i OBTAIN DATA FOR ANALYSIS OF 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
HYDRAULIC SYSTEM PERFORMANCE
REPEATABILITY.

H 33 P UI HYD ACCUMULATOR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

H 130 P S HVO PUMP DISCH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

H 140 P SUS/VERN HYD PRESS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

H 185 P 5 HYD PUMP INLET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

H 191 P 5 HI PP TO MANIFOLD 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

H 212 P VERNIER RETURN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

H 224 P 8 ilYD ýYS LO PRLSS 0 0 0 0 0 0 0 000000000

H 1360 P HPU SUSTAINER4 RETURN 0 O O 0 0 0 0 0 0 0 0 0 0 0 0 0

H 1187 X USTR OIL EVACUATION 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

H 1188 X SUS OIL EVACUATION 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ito VSt. SMeli Mw AM. nk "aSiu Ums~ w ,I Uv~ V M m Wi ANON. All WAONSla FMW 4 MOM IN U
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HE53 DEMONSTRATE AVILITY OFB OOSTER 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 2
HYDRAULIC POWER SYSTEM AND
SUSTAINER HYDRAULIC POWER
SYSTEM TO SUPPLY ACTUATOR
PRESSURES.

H' 382 0 SUSTAINER HYD PUMP 0 0

v 4!1 0 NAA CON7ROL X AXIS 0

H 412 0 NAA CONTROL Y AXIS 0

ti 3fb RO SUS FLOW TO MAN 0 0 0 0

H 1 T BP iYD PUMP DISCH 0 0 0

H 131 T 5 HYD PUMP 0ISCH 0 0 0

H 184 T SKIN 5 HYD PUMP 0

H -16 T ROD PANEL SUS IN 0 0 0

S317 T ROU PANEL BOOSTER IN 0 0 0

tr 387 X S ENG CTL BRACKET. 0 0 0 0

H 38C X ENG CNTL TO PR LINE 0 0 0 0

"H 389 X HYD f;A'IFOLD TO CONE 0 0 0 0

HE55 DETERMINE ABILITY OF VERNIER 2 2 1 1 1 1 1 1 2 2 2 2 2
SULC HYDRAULIC SYSTEM TO PRO-
VIDE HYDRAULIC POWER DURING
VERNIER STAGE OPERATION.

* 140 P SUS/VERN HYD PRESS 0 0 0 0 0 0 0 0 0 0 0 0 0

H 212 P VERNIER RETURN 0 0 0 0 0 0 0 0 0 0 0

ELLCTRICAL SYSTEM

EE51 OBTAIN DATA FOR ANALYSIS OF 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
ELECTRICAL SYSTEM PERFGRMANCE
REPEATABILITY.

E 66 C MISSILE DC AMPS 0 0

E 50 0 40O CYCLE AC PWRSUP 00 0 0 00 0 0 0 0 0 0 0 0 a0 0 0

E 28 V M.L SYSTEMS INPUT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

E 52 V 400 CYCLE AC PHASE A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

E 53 V 400 CYCL. AC PHASE C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

I S40 V CONTROL 115 PHASE 8 0 0 0 0 0 Q 0 0 0 0 0 0 0 0 0 0

PENETRATION SYSTLM

MES.? LVALUATE OPEN-LOOP OPERATION 2 2

OF TANK FRAGMENTATION SYSTEM.

S 3 X tNýC DESTRjCT OUTPUT 0 0

F I P LOX TANK HELIUM 0 0

F 3 P FULL TANK HELIUM 0 0

513 A ACI:EL xF1 UIRECT 0 0

V*VAS -MU IMfO WS r fi'13 0m_" LtW "a ":10 MWU Wvflno "a W'k* V. "aWM u j
U. fu~l C, Kom Ms gor. no ,maum a sqwufxnoron aa Mom U o &A .ý Is pmuv I" "
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I 514 A ACCEL XF2 DIRECT 0 0

I 51t A ACCELEROMETER 0 0

517 A ACCýLEROMETER ZFI 0 0

1 519 A ACcELEROMETER Yý2 0 0

! 520 & ACCELEROMETER ZF2 0 0

1 521 X VERN ENG!NE COF SIG 0 0

P 548 7 COMPLETE COF REL;" 0 O

3 52 R ROLL RATE GYRO SIG 0 1

S 53 R PITCH RAfE 'YRO SIOS 00

5 54 ( !W RALTE GYRO SIl5 0 a

S 15! T.,NK FRAu DESTRUCT 3 C

5 248 Y A!P P5 S*:TCH 17 00

S 391 X TO:Ok P.IROROCKET CmD b 0

ME59 EVALUATE CLOSED-LOOP OPERATION
OF TANK FRAGMENTATION ]
SYSTEM. /EFFECTIVITY NOT YET
DETERMINED/

X C300 X EFFECT NOT YET ESTAB

(;E6 ' CTAIN DATA ON MODIFIED 2 2 2
AUTOPILOT COMPONENT OF TANK
FRAGMENTATION SYSTEM.

S 151 X TANK FRAG DESTRUCT 0 0 0

AE 0 DEMONStRATE COMPATIBILITY OF 2
DECOY POD/S/ WITH ALL M;ISSILE
SYStEyS.

A 46 T MISSILE IFK NR ADF 0 0 0

A 47 T MIS''LE TK NR AOF 0 0 0

A 48 T MISSILE TK NR ADF 0 0 0

A 49 T MISSILE TK NR ADF 0 0 0

S 52 F% ROLL ý'ATE GYRO SIG 0 0 0

S 51 R PITCH RAIE GYRO SIG 0 0 0

S 54 R YAW RAIE GYRO SIG 0 0 O

NO. wEAPON SYSTEM

Sw jW 19 Vq*u gWA Of tIIAm WI EWainOF n U M AW& 1

ItU St. CDN MAM %.1.9TVAWI09 1 R491T"CC "It I k"ILU T A*UOK"MU K M I PFMII)R BYt#
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E FLIrFT OBJ. COMPOSITE 15 MAY b1 3 4 8 9 12 13 16 17 18 21 22 25 26 ýo 32 35 36 40 024.

14E61 DEM4ONSTRA!E COMPATIBILITY OF 3 3 3 3 3
AFSWC PHAE III POD WITH
ALL MISSILES SYSTEMS.

A 51 T MISSILE TK NR AFSWC O O O

A 52 T MISSILE TK MR AFSWC 0 0 0

A 53 T MISSILE TK MR AFSWC 0 00

A 54 T MISSILE TK NR AFSWC O Oc

A 55 T MISSILE TK MR AFSWC O 00

X 0000 X NO MEAS REU 0 0 0

MEQ2 DEMONSTRATE CO14PATIBILITY 11 1
OF MARK 5 RV WITH ALL MISSILE
SYSTEMS.

Y I X SEPARATION SIG 0 0 0 0 0

ME63 DEMONSTRATE COMPATIBILITY OF 1
RVX-2A PV WITH ALL MISSILE
SYSTEMS.

X OOQO X NO SPECIFIC ;NSTR 0

ME64 OBTAIN DATA ON PERFORMANCE OF 2 3 3 3 3 3 3 3 3 3 3 3 3
STROBELIGHT OPTICAL BEACON
SYSTEM.

M 78 X STROBELIGHT OCCUR 0 0 0 C 0 0 0 0 0 0 0 0 0 0

X 0000 X GE-IP GND STA DATA 0 0 0 0 0 0 0 0 0 0 0 0 0 0

X 0000 X AZUSA GND STA DATA 0 0 0 0 0 0 0 0 0 0 0 0 0 0

X OOO0 X BC-4 CAMERA OATA 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ME66 OBTAIN DATA ON PERFORMANCE 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
OF TELEMETRY SYSTEM

/PRIORITY OF INDIVIDUAL
CHANNELS ESTABLISHEb BY
PRIORITY OF DATA,.

x 0000 x SIGNAL STPENGTH 0 0 0 0 0 0 0 0 0 C 0 0 0 0 0 0 0 0

ME67 0BTAiN DATA PERFORMANCE 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
OF GE MOD III-E SYSTEM.

G 302 C PB-IP MODULATOR AVG 0 0 0 0 c 0

G 504 C MOD 1;1 MAGNETRON 0 0 0 0 0 0 0 0 ,0 0 0 0 0 L

G 582 E MOl III RB RF OUTPUT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (

ME68 OBTAIN MATA ON PERFoRA¶ANCE 3 3 3 3 3 3 3 3 3 3 3 3 3 3 ' 3 3 3
OF AZUSA SYSTFM.

X 9145 N RAW AZUSA DATA 0 0 0 o 0 0 0 o O 0 0 0 0 0 0 0 0 0

Z 3 E XPONDR RF INPUT AGC 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TWI$ WTPI'.A C001-4, Ift MT105,U 04 CI7 V T NATIOML IM N OF •. Ni WIN t U [ |TAIN WITNIM Ttl WMI4 C W V WW AI k tITLI
ti. U)C. SL I7 " 7'A, 1o"T"w L"
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15 MAY 1961

E FLIGHT OBJ. COMPOSITE 15 MAY 61 3 4 8 9 12 13 16 17 1a 21 22 25 26 30 32 35 36 40 025

ME69 DETERMINE VIBRATIONAJ. 3 3 3 3
ENVIRONMENT OF GE MOD III-E
SYSTEM

G 94 0 80(' ANTENNA 0 0 0

G 196 0 Pa-IP RADIAL 0

G 197 0 RB-IP RADIAL 0 0 0

G 587 0 FOD WAVEGuIDE 0 0 0 0

G 595 0 PS WAVEGUIDE RAD 0

ME71 DEMONSTRATE COMPATIBILITY OF 2 2 2 2 2 2 z
SCIENTIFIC PASSENGER POD/S/
WITH ALL MISSILE SYSTEMS.

X 0000 X NO SPECIFIC INSTR 0 0 0 0 0 0 0

FACILITIES-MISSILE COMPAT

LES1 DEMONSTRATE OPERATION OF 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
PEDESTAL TYPE LAUNCHER UNDER
SERIES E WEIGHTS, ENGINE
THRUSTS% AND ENVIRONMENTAL
CONDITIONS.

X 9176 N PHOTO COVERAGE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

LE53 DEMONSTRATE AdILIrY OF 2 2 1 2 2 2
LAUNCH RISE-OFF DISCONNECTS
AND UMBILICALS TO PERFORM
THEIR FUNCTIONS.

L 1308 D MSL VS DISCON 01 & 2 0

L 1399 D MSL VS DISCON 03 & 4 0

X 9176 N PHOTO COVERAGE 0 0 0 0 0 0

X )OUO X POST TEST INSPECTION 0 0 0 0 0 0

LE54 ESTABLISH THAT TECHNIQUES 2 2 2 2 2 2
AND PRGCEDURE5 FOR TESTING,
OPERATING AND EVALUATING MIS-
S,_ AND SUPPORT E'JUIPrENT
PRODUCE FLIGHT REAOINESS.

X 3000 x NO SPECIFIC MEAS X X X X x X

LL55 DETLRMINE LOADS ON HOLD-DOoN 1
HOOKS DURING FRF.

L 1401 S HD HOOK STRAIN 01 0

L . )2 S HL) HOOK STRAIN 02 0

LLS6 UtTLRMINE TEMPERATURE OF LONER 2

PEDESTAL FACES DURIN'2 FRF.

L 14,5 T L PED IqNNSR FACt 01 0

L 14,07 T L. PED i "' R FACE u3 o

L 1415 T ', PEDL•Tr L OLLTA T

L 1416 T JI PIESJ TAL L)LtT4 1 0

MIS IM~ti M CW7 AI A M SWtWMTM Alft(TIA& TM " M II Of 71 ~WI~ ST-n IM7. `III M of "K lWl~ftE L&A¶ I"%
is, 5 U 5 C E u ?flo M U &V flOE SWm O TRR 'rig U K 'I 1IMMST10 ISA
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E FLIGHT 08j. COMPOSITE 15 MAY 61 3 4 8 9 12 13 16 17 16 21 22 25 26 30 32 35 36 40 026

LE7 DEIERMINE Z-AXIS MOTION OF 2
DISCONNECT PANEL WITH RESPECT
TO MISSILE HEAT SHIELD DURING
FRF.

L 1398 D MSL VS DISCON 01 & 2 0

L 1399 D MSK. VS DISCON 03 6 4 0

NE51 ESTABLISH COMPATIBILITY OF 1 2 2 1 2 2
MISSILE, BLOCKHOUSE AND LAUNCH
CONTROL EQUIPMENT.

X 000O X NO 4PECIFIC MEAS 0 0 0 0 0 0

NL52 ESTABLISH PROPELLANT TANKING 1 2 2 1 2 2
PROCEDURES AND DEMONSTRATE
ABILITY OF PHOPELLANT TANKING
SYSTEMi TO PERFORM ITS FUNCTION

U 1091 V ERROR RAT:O DEt4OD OP 0 0 0 0 0 0

U 12u0 X L02 IOCi SL','G CCF-1 0 0 0 0 0 0

U 1201 X L02 TOPG HI CTL-1 0 0 0 0 0 0

U 12'2 X L02 TOPG LO CTL-I 0 0 0 0 0 0

U 1213 X LO2 95% RAPID LOAD-i 0 0 0 0 0 0

U 12'4 X FUEL 1C0% SEC CTL 0 0 0 0 0 0

U 1205 X FUEL 1001 PRI CTL 0 0 0 0 0 0

U 1206 X FUEL 95% SEC CTL 0 0 0 0 0 0

U 1207 X FUEL 95% PRI CTL 0 0 0 0 0 0

U 12-8 X LO2 100% SL'JU CJF-2 0 0 0 0 0 0

U 12ý9 X L02 TOPG HI CTL-2 0 0 0 0 0 0

U 121: X L02 TOPO Lv: CTL-2 O 0 0 0 0 0

U 1211X L.)2 v5l RAPID LOAD-2 0 0 0 c 0 0

ASSOCIATE CONTRACTOR SYS

THE FOLL0OINv LIST PRCvIDES

THE BEST ;iFLRAATIvN A.AiL4uLc
TO UVA ON ASSOCIATh CONTRACTOR
TtET 0tJE-TIVES. ToUE OiJEC-
TIVLS ARE PRVIlED FIR INFOR-
IATION ONLY & ARE SJrJECT TO
C0-.'.GE AT ANY "ME. T-L0b JEC--
TIVn Nu413ER AT LEFT IS FOR
CONvENILNC[ & HAS ND 4ELATION
TO ANY APPROVED NU;ýJER SYSTE'.

ts A c uTt*,M l'*i nkudmý w1Ch~ 0 m W," I- W OR t'IV~# ~ lVMZ 14J*,- A
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E £ FLIGHT OBJ. COMPOSITE 15 MAY 61 34 8 9 12 13 17'. 18 i21 22 25 26 30 32 35 36 40 027

RE-ENTRY VEHI .L:. /I V/

YL71 .VALUATL THE PLRFOR.MANCL OF 1
ARMING G FUZING SYSTEMS.

Yv72 EVALUATE PERFORMANLE OF THE RV 1 1 1
/HEATING, LOADING, ABLATION,

STABILITY, G SEPARATION/.

YE73 OEMJNSTRATc COMPATIBILITY OF 2
THE RV WITri THL E SERIES
MI1SSILE, IN PARTICULAR, THE

FLI,•HT CONTROL SYSTEM.

YE74 DETERMINE PE•FORMANCE OF QV 2 11
/HEATINW, LOAiNt6, ABLATION,
STABILITY, ARMING G FUZING, &
SEPARATION./

YL75 ,ot'UNSTRATE THL PERFORMAPICE OF 1 1 2
AR,,IN, & FýZING SYSTEI..

YL76 DET.RMINE THE PERF. "ANC. OF I 1 I

THE RV ARMING AND FJZING SYS--
TEMS.

YL77 OETERMINE THE COMPATIBILITY 1I
OF THE RV w'TH ALl. 'MISSILE3 SU6-SYSTEMS.

YE78 OBTAIN DATA ON PENETRATION 3 3 3 2 3 1

CHARACTLRIST!QS OURING kPI-
LNTRY PHASE.

YL71 .)EMONSTRATE R/V SuoSY-,TEM 2
PERt o kvA N • r

yCt.. LVAL.:,T-. Týti M1ARg. 5 \3LýTICN
ýAltRIAL _ P ,=qN... NINC

Y1t 1 L.TLRM!Nt. T"'. k'.A.o. -

A. •' L" T-. .. t i.

v,-.

C.-t.-'' J

4.,
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E FLIGHT Obi. COMPOSITE 15 MAY 61 3 4 6 9 12 13 16 17 18 21 22 25 26 30 32 35 36 40 028

GUIDANCE

I101 ý.VALUATE IN04TIAL .,JI3AJCL
SYSTEM1 PERFOR.AANCL ACLFl '-.L

YA~i-A/.

IL72 EVALQJATE 1INERTIAL ,JIZýA1NCE I 1
SYSTý.M COM.PATIdIL1TY *ITH ALL
Aaaj(IATEi) MISSILE S.JBSYSTEL
/AR.4A/.

It73 DTERMINE PERFORMAN~CE OF AIC, 2

AL!jfiEhT-CGUfliTO3WN SET A.NL
A3SSCI.ATED GSE' /ARXA/.

I c. 4 ýVALLO',T P~AUAANC~ Ar ~ A

t -Y J)F THE (WUL)ANCL ýYSTr.- IN-
C.LuL)ING Mu.ý G (jSL

IE75 ýVALUATL PERFORMA,.C.. & .CCURA- I
CY OF THE MGS INCLL4,NL, CO'/-
PUTER, PLATFORM~. C-,\TR.L 'Ji!T,

ANLO ANALG3 4 LuluITAL CY'4VERT-::: /ARMAA/.

wITri ALL AbSOL1ATE~ 1,Sý

SooinW-EM rAIA .a, , s -nlw .r' .. 9'

IE7 DEtRIC )P: AL -' ClS . 9S- 94~.9

SUITAILITY0 11
AiLNMN-.j~_.N5-



SECTION 1o
CONVAIR-ASTRONAUTICS

SECTION 10

RANGE DATA

This section presents a grouping of the data which is gathered externally, to the missile, by
the range. Note that this section is presented by Areas of Interest. The following is a
brief explanation of the format used in this section.

AREA OF INTEREST MEASUREMENT INTERVAL RZMARXS

This is a heading, which This provides an indication This summarizes the
identifies the area into of the area, either in time or method of data
which the DATA follow- in function units, over which presentation as well as
ing are grouped. the DATA is to be recorded. other signilicant details.

RANGE SAFETY / 1
X 9121 Q RSC TRANSMITTER T-1 'N TO KC 20 GRAPH W/RESOLUTION OF

SIG - jSS 40 KC AROUND MEAN
FREQUENCY

X 912,' Q FLSC CARRIER T-1 MIN TO KC 05% 5 DIRECT WRITING RECORDER -
L SIG LOSS ALGRAPH W/RKSOLUTION OF

I I 01% ABOUT MEAN CARRIER
FREQUENCY

DATA DESCRIPTION UNITS OF FLNCTION SAMPLING RATE

This is a brief, usually This is a statement of the
abbreviated description required minimum data
of the DATA. samplir4 rate expi -- ed

in data points per s. "nd.

SDATA IDENTIFICATION ACCt ACY

Two letters are ncluided The firs, denotes Tho expre"993 the desired
hte system .- strumented while the latter ac-.uracy in either plus or

ýndtcates t.he type of meaasurema-t The four mnu, urits cd function. or
n'morcal dig•t prov e an 1,dntifmcatior. of in percet of swual value
tih measurement wi'-n !he syetem Lndtcated neasared.
t'' ".he firs! lefter

j
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SECTION 11

t
I APPENDrX

E SERIES
IBM CODE KEY

I .

THIS DOCUMENT CONfAINS INFORMATION A•l`ECTMPG THE NATIONAL V[FENSE OF THE UNITED STATfS WTIHIN THE MEANING 0Q THE ESPIONAGE LAWS. TITLE Is,

J S C sjC"TIONS 793 AND 194 THE TRANSMIRSION OR THE REVELATION O1 ITS CONTENTS IN ANY MANNER TO AN UNAUTHORIZED PERS04 IS PROHIBITED BY LAW,

T)AIIk

-m.,mp•., ,•• " '' '"[ 
1
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APPENDIX A

INSTRUMENTATION CONFIGURATION

IBM CODE KEY

Master L"-ulations of all performance measurements applicable io all test articles .ire main-

tained by the Test Planning Group. Operational tabulations are compiled from these masters
for individual missiles. All instrumentation logs are maintain Ad on IBM punched cards.

This facilitates rapid sorting, rearrangement, and tabulation ot measurements as required
for program preparation and data analysis. Such storage necessitates a systematic classifi-

cation of the measurenints and uniformity in method used i,"% desci lbe the many types of
measurements. To achieve this, an extensive coding oZ the identification, description, and
measurement parameters is necessary. The following is an explanation and key for this
coding. Each section may be identified in the keN by the section heading or the IBM card

column nurbur.

I. VEHICLE IDENTIFICATION (Col. 3)

This column identifies the vehicle oj. which the parameter being measured is located.

lI. MEASUREMENT IDENTIFICATICN (Col. 4-9)

A. Each mneasur{oment has a unique si\.-haracter identification. The first character

defines the system xNithin which tue measurement exists. The second character
definos the monitoring agency. Tl'he third, fourth, and fifth characters are num-
ber nssigninents which define a particula; measurement within the system defined
hy t0e first charact, r. The sixth character defines the type of measurement.

A P 1 001 P
T - Type "A Me:iuremet (Col. 9)

-. Number Assignment (Col. 6-8)

Monitoring Agenc. (Col. 5)

S% stem Wol. 4)

Vehicle (C o. 3)

3 .
.. om iý
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'I

VEHICLE SYSTEM TYPE OF MEASUREMENT
SYMBOL (Col. 3) (Col. 4)** (Col. 9)

A Atlas Booster Airframe ýcceleration

B * * Rotation Rate

C Centaur *dCurrent
D *Range Safety Command Deflection
E *Electrical Power
F * Pneumatic Force
G* *

H * Hydraulic Position
I * Guidance (1nertial) Intensity
j * • *

L AGENA 2nd Stage Launcher Velocity
M Mercury Capsule Miscellaneous Mass
N. * Facilities and Site Camera Coverage
0 * * Vibration
P * Propulsion Pressure
Q * * Frequency

R * * Rate

S ABLE Flight Control (SERVO) Strain
T * Telemetering Temperature
U * Propellant Utilization & Loading
V * Voitage

W * Weapon System Time
X * xternal Discrete Position
Y * Payload Acoustical
Z Azusa Transponder Azimuth

* Note: Unassigned
* For measurements ma& via Atlas telemetering sNstem only.

MONTruAING AGENCY (Col. 5)

0 Telemetering
1 Direct Line (Cdptive Test and AMR Landline)

3 Checkout and Validation Instrumentation
9 Range Data
M Visual Panel Presentations

U SC SIC7fOft 103 A*W -1-4 T~t "LAMA:IkSk"M 0 00 TV( 1tt',AT,0N Oft !3 ^0NT(%Tj Up & w t I 10 4A
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Ill. MEASUREMENT RANGE (Col. 35-42)

This represents the desired capability of the measuring system. "M" preceding a
number indicates minus quantity.

IV. UN1ITS OF FU.NCTION (Col. 43-.15)

AMP Amperes KPS Kilo-pounds
CPS Cycles per second KPM Thousands of RPM's
DB Decibles LBS Pounds
DBM Decibles above 1 Milliwatts MA Milliamperes
DEG Degrees Angular MC Megacycles
DGC Degrees Centigrade ME Milliwatts
DGF Degrees Fahrenheit MJI Microinches per inch
DGR Degrees Rankine MS Milliseconds
D/S Degrees per second MV Millivolts
E Watts PIA Pounds per square inch absolutW
F/S Feet per second PID Puands per square inch
rS2 Feet per second2  differential

IPTC Foot candles PI, Pounds per square inch gage OD
FTN Foot ton PPS lalse.3 per second
G Acceleration of Gravity PS Pounds per second
GPM Gallons per minute PSI Pounds per square inch
GPS Gallons per second RPM Revolutions per rrinute
KR(S) Hours RS2  Radians per second2  I®
IN Inches SPS Samples per second
LNW- Inches of water LTV 'I crovolts
ILB Inch pounds UA Microamperes
IiPI Inches per inch 'AC Volts, alternating current
KC Kilocycles VDC Volts, direct current

MID Thousands of pound per VPK Peak volts, AC
square in. differential PRV Phase reversing AC voltage

V. FREQUENCY RESPONSE REQLUIRED kCol. 49-51)

The required response of the measuring system in cycles per second unless other-ise
noted or implied.

'%.¶ ~I 'A kUf *w A ffk(~*C`V T4 U"ý>VA D(fkAý . ',,X ftj STAI3I *wTi;J 'w( If ~ AK I Of 'M ISP,0 Li=. T:?U

18 1 W2~¶ '1 ~ 8~ ~( U~t~j'$ :~ 14k ~ 43~I # " M~~I ~ L ~ P~1~1-W

. _ [ __ _
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SLO Less than 1 cycle per second
400 400 cycles per second
1KC 1 Kilocycle (1000 cycles) per second
2MC 2 Megacycles (2, 000,000 cycles) per second
STP Step Function
UNK Unknown

VI. TYPE OF TRAINSDUCER (Col. 52-61)

*Lndicates an "off the shelf" commercial transducer. Thiz, is followed by a
eded identification of the vendor and the vendor model number if known.

Vendor Code

WK Wianco Engineering Co. BLH Baldwin-Lima Hamilton
MASSA Massa Laburatories, Inc. T Thermo Electric Co., Inc.
R-D Rocketdyne WAUGH Waugh Engineering Co.

E Indicates the transducer is the same one as that used for the measurement
number immediately following this symbol.

VII. TRANSDUCER SERIAL NUMBER (Col. 62-66)

VII TRANSDUCER LOCATION (Col 67-70)

Station Number (Col. 67-70)

Location by station numt-r to the nearest inch.

Quadrant Number (Col. 71)

1 Quaarant I
2,- Quadrant El
3 Quadrant .3
4 Quadrant IV
X XX Axis
Y Y'i Axis

I

1 ... . . .. . j* Vi 1A *4 Dk# *1
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FOR LANDLINE AND CAPrIVE lIEST

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

A AM tape

D Sanborn type recorder

E Eput meter, counter

F FM tape

G Esterline-Angus-Type AW Graphic Recorder

L Panel Light

M Meter

0 Oscillograph (CEC)

P Printer

R EA Sequence Recorder

S Strip chart (Brown, Speedomax)

FOR TELEMETERING ONLY

X. MEASUREMENT CHANNEL ASSIGNMENTS kCol. 30-34, on TLM only)

Telemeter transmitter number (Col. 30)

Subcarrier channel numbers (Col. 31-32)

1-13, A, C, E

Pin number (Col. 33-34)

Pin number if con--nutated in telemreter package

Pin number 1 thri 60

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

P Prim.r' - An original measurement with one transducer, the outfJ; cf

which is sent to only one telemetering package.

M Multipie - Whe- a mea.urrment is picke•. up by one trarnducer "-Ut %awnt
over tw-o or more telemetering package3 the origniua measurei-

ment is consid.eri primary and the vpeatet' ones considered
luitiplc.

Z) t ° C.

'-. W("!f )~ '-A,& %S 011 ____W__Nt_______________

*J9 ý3-
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SPECIAL CODING (Col. 76, on TLM only)

C Installation Drawing/Wiring Diagram

XI. OBJEC1iP,'/INSTRUMENTATION COMPOSITE

A. •:•2ective Coding

1. The coding system for test objectives has been developed to provide a rapid
means of identification and handling of a large number of objectives. Coded
objectives are listed along with the instrumentation required for accomplish-
ment.

System (Alphabetical)

Missile Series (Alphabetical)

___ Objective (Numerical 1-99)
X X XX")"

2. Letters used to identilv ? system are identical to those used to identify the
system described in S, t,)n II of the code key.

B. Standard Objective Terminology

Each objective will contain one of the following fi'.e key terms. These terms de-
fined below will establish a standard datum for uniform interpretation of test
objectives.

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

2. DETERMINE (DET) denotes the measuring of performance of any unit or
system. This category implies the quantitative investigation of overall opera-
tion which includes, generally, instrumentation for measuring basic Inputs
and outputs of the unit or system. The information obtained should indicate )
to what extent the system is operating as designed. The instrumentation

TeHIS DOCUMENT CONTAINS INIrOlMATION AIiCTINC THE NATIONAL D(E[N• OF THE UNITEo STATES WITHIN THE MEANING Of THE ISPlOHIAG LAWS, 1`71111 1.
U.$,C,. SECTIONS Ml ANO 724 THE TRANSMISSION ON1 THE REVE[LATION Ofr ITS CONTENTS IN ANY MANNERI TO AN UK tBZ[O PlSol I$ mito D iY LAW.
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should allow performance deficiencies to be isolated to either the system or
to the system inputs.

3. EVALUATE (EVAL) denotes the measuring of performance of any unit or
system as well as the performance and/or inter-action of its sections or
subsystems that are under investigation.

The accomplishment of objectives of this type requires quantitative data on
the performance of both unit or system and its sections or subsystems.
Instrumentation for this category generally i.ncludes measuring basic inputs
and outputs of the unit or system as well as basic inputs and outputs of its
sections or subsystems. The performance levels of the sections or subsys- I
tems will then be analyzed for their contribution toward performance of the
unit or system. This category will provide the most detailed information oi

any of these categories.

4. OBTAIN DATA (OBTN) denotes gathering engineering information which is to I
bee mea-s ured to augment the general knowledge required in the development
of the over-all weapon system. This category may also be used for supple-
mental investigations such as environmental studies, ascertaining k factors,
ground equipment studies, etc. The degree of instrumentation is not implied |
by this definition; individual objectives will indicate extent of instrumentation
required.

5. ESTABLISH (ESTB) denotes gathering engineering information for the devel-

opmen+ of ground procedures and operating techniques. Objectives in this
category are not necessarily dependent on analytic studies.

1'

iim

THIS MATERIAL CONTAINS INFORMATION AFFECTING THE NATIONAL DEFENSE OF THE UNITEO STATES WITHIN THE MEANING Of THE ISPIONAU LAWS. TITME
18 U.S.C, SECTIONS )93 AND 794. THE TRANSMISSION OR REVELATION OF WHICH IN AINY MANNER TO AN UNAUTHORIZED PERSON IS PNOqISITEo BY LAW.
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A B

AMB AIRBORNE B-O BOIL OFF

A/P AUTOFILOT B & S BOOSTER & SUSTAINER

AC ALTERNATING CURRENT BAT BATTERY

CD ACA, AA ACCUSTICA BCN BEACON
ACCEL ACCELERATION BGG BOOSTER GAS

ACCRY ACCESSORY GENERATOR

ACLMTR ACCELEROMETER BHD BULKHEAD
kCTR ACTUATOR BK BREAK
AC UM ACC UMU LATOR BKHS BLOC KHOUSE

4DAPT ADAPTER B1LWS BELLOWS

. DF AERONUTRONICS DIV. OF FORD BRG BEARING
LEDC ARNOLD ENGINEERING BRKT BRACKET

DEVELOPMENT CENTER BSTR BOOSTER
kFCRC AIR FORCE CAMBRLDGE BTL BOTTLE

RESEARCH CENTER BYP BYPASS
\~FSWC AIR FORCE SPECIAL

WEAPON CENTER C

kGC AUTOMATIC GAIN CONTROL
D !G ALL INERTIAL GUIDANCE C HUNDREDS

D LTR ALTERNATE C-O, COF CUT OFF

hMB AMBIENT CALIB CALIBRATE

D MPL AMPLIFIER CAZOR CALORLMETER

"-NG ANGLE CH CHILL

14T ANTENNA CHAN CHANNEL

.sS ACCESSORY POWER CHM CHAMBER
SUPPLY CKT CIRCUIT

.D SC ANALOG SIGNAL CONVERTER CLS" CIfSED

ISSY :SE MBLY C LSG C LOSING

D' •TT Ai rI'[<1D CMD COMMAND

XUD AUDIJ CNMPST COMPOSITE
lux AUXILUIRY COMbi COMBUSTION

,G AVERAGE COMPT COMPARTMENT

X aXIS (2ONV CONVERTER
Z AZT.MUTH CT: CONTROL

CTR CENTER
B CY C YC LE

C'fL CYLINDER
BOOSTER

Di /U BACKUP
1 BOOSTER # 1
2 J'3OSTER 02

""0 'A:LkAL C.)TAIN, [:%FORM,!3N .FECTING THE NAt0ONAL DEFENSE OF THE UINITED STATFr WITHIN THE MEANING Of iHE ESPIONAGE LAWS, TITLE

10 C. SECT0ONe 7,3 AND 794 THE ",ANSMiSS! N Oi REVELA1ION QF WHICH IN ANY MANNER TO AN UNAUTP'OHIZED PERSON IS PROHIBITED BY LAWC.~N~
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D G j

DC DIRECT CURRENT GM GRAM D

DCDR DECODER GPM GALLONS PER MINUTE

DEFLN DEFLECTION GND GROUND

DEFLR DEFl"CTOR GN2  GASEOUS NiTROGEN

DEMOD DEMODULATOR G02 GASEOUS OXYGEN

DESTR DESTRUCTOR

DG DISPLACEMENT GYRO H

D! DISCRETE INTEC ?ATOR

D6 DISCRETE H/D HOILDDOWN
DISCH DISC HAR GE HE HELIUM
DISCON DTSCONNECIT HI HIGH

DISPL DISPLACEMENT HORZ HORIZONTAL

DN DOWN HPD HYDRAULIC PUMP

DO 'ROP OUT DISC HA4RGE

DP DIFFERENTIAL PRESSURE HFU HYDRAULICH PUMPING uynT

HS HYDR.AU-LIC SUPPLY

E HSP HELIUM STORAGE PANEL

HT HEAT

EMER EMERGENCY HTR HEATER

ENG ENGINE HYYD HYDRAULIC

ETP ENGINE TEST PANEL

EXH"T EXHAUST I

EXT EXTERNAL
IF INTERMEDIATE FREQUENCY

F IGN IGNITOR OR IGNITION

INFO INFORMATION

F, FUL FUEL INJ INJECTOR OR INJECTION D

FAIL FAILURE INi INLET

FP F E7EDBACK INST INSTRUMENFTATION

F:L FILAMENI INSUl INSULATION u

FIN FINE INT INTERNAL

FREQ FREQUENCY .,riVTR INVERTER

FRG '- A!RILJG

FV FUEL VALVE J

FWD FORWARD
JET JETTISON

G JUNCT JUNCTION

GEN GENERATOR K D

GG GAS GENERATOR
K THOUSANDS

IHIS MATERIAL CONTAINS INFORMA',ION AFFECTING THE NATIONAL DEFENSE OF THE -5.ITEtJ STAhItS WITHIN THE M.ANING OF THE FSPIONAGE LAWS W'ILE
18 U S C SECTIONS 793 AND 794, THE TRANSMISSION OR REVELATION OF WHIICH !N ANV MANNtER I0 AN UNAUTHORIZED PERSON IS PROHIBITED PY LAW. A:.__ _ _ _ -
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L P

D L, LCriR i i.UNCHER P PRESSURE
LKN LOCIIN PB PULSE BEACON
LN LINE PB-IP PULSE BEACON-IMPACT
LNG LONG PC PREDICTOR
LN2  LIQUID NTROGEN PCH PITCH

"D LONG LONGITUDINAL PCT PERCENT
LOo LIQUID OXYGEN PCU PRESSURIZATION CONTROL

LT LIGHT UNIT
b LXBE PG, PRGR PROGRAMMER

LVL LEVEL PH PEASE
"E PNEIU PNEUMATIC

M POS POSITION OR POSITIONER
PPS PULSES PER SECOND

KI~XG M-AGNETRON PRJESD PRESSURIZED
MAN MANUAL PRESS PRESSURIZATION
M.AN MANIFOLD PRG PURGE
MANO MANOME TER PROP PROPELLANT
MC MEGACYCLES PROP VLVS PROPELLANT VALVES
MSL MISSILE PS POUNDS PER SECOND
MpW' MICROSWTFCH PS POWER SUPPLY
MULT MULTIPLieR PU FROPELLANT UTILIZATION

PUV PROPELLANT UTILIZATION
N VALVE

PWR POWER
NAA NORTH AMERICAN PWrRSU? POWER SUPPLY

AVIATION

NO. NUMBER Q

D Q GE YAW RATE

0_ QUAD QUADRANT

D OP OPTICAL PROBE, R

OUTPUT, OPERATIONAL
S• OPN OPEN R ROLL

D OPER OPERATIONAL RAD, RD RADIAL
SORFC ORIFICE RB RATE BEACON

OSC OSCILLAT'OR RB-IP RATE BEACON-IMPACT

D OTP OUTPUT PREDICTOR
OUTBR OUTBOARD RCC ROUGH COMBUSTION

C UT-OFF3

THIS MATFERIAL CONfAIRS INFORMATION AFFECTING THE NATIONAL DEFENSE OF T14 UNITED STATES WirhiN THE MEANING OF THE ESPIOmAGE LAWS, TITLE

R0, U . SECTIINS 793 AND 794. THE TRANSMISSION OR REVELATION OF WHICH IN ANY MANNER TO AN JNAUTIWRIZED PERSON IS PROHISITED BY LAW
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R T

REDNT REDUNDANT T/C THERMOCOUPLE

REF REFERENCE TAB TABULATION

REG REGULATOR TACH TACHOMETER

REGS REGULATORS TANG TANGENTIAL

REL RELAY TCC TEST CONDUCTOR'S D

RESVR RESERVOIR CONSOLE

RF RADIO FREQUENCY TEMP TEMPERATURE

RG RATE GYRO THR THRUST

RNG RANGE TK TANK

RSC RANGE SAFETY TLM TELEMETER

COMMAND TMR TIMER

RV RE-ENTRY VEHICLE TOPG, TOPPING D

(NOSECONE) TPNG
TOT TOTAL

S TRG TRAJECTORY

S SUSTAINER U

SA SERVO AMPLIFIER

SECT SECTION U UPPER D

SEP SEPARATION UMBL UMBILICAL

SEQ SEQUENCE UP UPPER

SGG SUSTAINER GAS GENERATOR

SHLD SHIELD V
SIG SIGNAL
SNERS SENSORS Vi VERNIER ENGINE #1

SNSR SENSOR V2 VERNIER ENGINE #2

SOL SOLENOID VDC VOLTS DIRECT CURRENT

SRV VLV SERVOVALVE VEL VELOCITY

STA STATION VERN VERNIER D
STP STOP VERT VERTICAL

STRUC STRUCTURE VIBN VIBRATION

SUP SUPPLY VLV VALVE

SUS SUSTAINER VS VERSUS D

SW SWITCH

SYS SYSTEM

THIS MATERIAL CONTAINS INFORMATION AF-CTING THF NVTIONAI 'EFENSE OF THE UNITED STATES WITHIN THE MEANING OF IHE ESPIONAGE LAWS, TITLE

I1, U S C SECTIONS 793 AND 794. THE TRANSMISSION OR REVELATION OF WHICH IN ANY MANNER TO AN UNAUTHORIZED PERSON IS PROHIBITED BY LAW
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W

D WRC WIRING
WT WEIGHT

X

X TRANS
XCIT EXCITATION
XCNGR EXCHANGER
XDCR TRANSDUCER
XDCRSUP TRANSDUCER SUP'PLY

XFER SYS TRANSFER SYSTEM
XFER TRANSFER
XMTR TRANSMITTER

XPL EXPLOSIVE
XPNDR TRANSPONDER

(D' XST EXHAUST
XTAL CRYSTAL
XVERS TRANSVERSE
XVTR TRANSVERTER

Y

Y-R YAW ROLL

z

q ý Z LONGITUDINAL MISSILE AXIS

THIS i•AtlAikA CONTAINS IINFORMATION AFFICT11NC THE NATIONAL DEFENSE CF THE UNITED STATES WITRIN TM( MEANING OF TNHE ESPIONAGE LAWS, TITLE

1iS U S$ SCTIMUS 793 AND 794 !I4( TRANSMISSION OR REVELATION OF WHICH IN ANI MANNER TO AN UNAUTHORIZED PERSON IS POOHilTEO BY LAW
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E SERIES SEQ PEN LIST 06-08-61

M T P C5 E Y I p P

Y AN P C U E N L
S SO E DESCRIPTION K P N 0 X

TIMING PIP PEN 1

SPARE PEN 2

5 1372 X PRESSURIZE VERN TANK 600P11OL PEN 3 11.13

P 1161 X TCC START SWITCH P2388 PEN 4 11913

P 1549 X IGNITION START 201UIPIOOJ PEN 5 11,13

P 1545 X S IGN STAGE CONTROL 2oUIP1I01B PEN 6 11,13

P 1544 X VERNIER CONTROL 201UIP100A PEN 7 11913

P 1156 X 81 TBN OVRSPEED TRIP 600J114F PEN 8 11.13

P 1157 X 82 T6N OVRSPEED TRIP 600J114H PEN 9 11913

P 1588 X S TBN OVERSPEED TRIP 201U3P1E PEN 13 11913

P 1547 X 81 CUTOFF RELAY 201UIP100D PEN ý1 11,13

P 1546 X 82 CUTOFF RELAY 201UiPIOOC PEN 1i 11,13

P 1347 X S CUTOFF RELAY ZOIUIPlOOF PEN 1: 11,13

P 1785 X B SECONDARY SHUTDOWN 20IUlPlOOT PEN 14 13

P 1785 X B SECONDARY SHUTDOwN 20UIP100T* PEN 14 11

P 1164 X TCC ENGINE COF SW P23812 PEN 15 11

P 1!64 X TCC ENGINE COF Sw P23627 PEN 15 *3

P 1155 X OBSERVER CUTOFF P8A30 PEN 16 1 913

P 1548 X COMPLETE COF RELY 2nIUlP100E* PEN 17 11

P 1548 X COMPLETE COF RELY 201U1PIO1V* PEN 17 13

P t598 X VERNIER CUTOFF RELAY 20iUlPIOOE PEN 18 11.13I SPARE PEN 19

THIS MATERIAL CONTAINS INFORMATION AFECTING I"i NATIONAL DEFENSE Of THE ULIITED STATfS WITHIN THE MEANIK OF THE ESPION•AGE LAWS, TITLE

Is. u S C SECTIONS 743 AND 7T4. THE r $tNSMiSSION TN AEMLTION OF WH;CH IN Amy MwkNNR To AN UNAUTHOIZEO PERSON IS PROHIBITED BY LAW



REPORT NO. AZC-27-059 C'ON
PAGE NO. 12-2

15 MAY 1961

E SERIES SEQ PEN LIST 06-08-61

SPARE PEN 20

TIMING PIP PEN 21

N 1090 X MsL ONE INCH MOTION P948D PEN 22 11913

N 1335 x SLG CH LOX DISCH VLV PI01L PEN 23 11,13

N 1336 x sLG CH LOX DISCH VLV 200PlolP PEN 24 i1V13

N 1337 X SLG CH LOX INLET VLV 200P1O1T PEN 25 11.13
N 1338 x SLG CH LN2 INLET VLV 200PIClR PEN 26 11,13

N 1339 X SLG CH GN2 INLET VLV 200PI01N PEN 27 11,13

5 1372 x PRESSURIZE VERN TANK 600P110L PEN 28 i1

S 1372 X PRESSURIZE VERN TANK 600U1P3J PEN 28 13

S 1373 X BOOSTER CUTOFF 600UIP3C PEN 29 11,13

S 1374 X SUSTAINER CUTOFF 600UlP3B PEN 30 11,13

S 1376 X VERNIER CUTOFF 600UlP3A PEN 31 11,13

P 1225 X ENGINE CONTROL READy 201UlPI02A PEN 32 11,13

P 1226 X PNEUMATICS CUTOFF TB102-30 PEN 33 11,13

SPARE PEN 34

SPARE PEN 35

SPARE PEN 36

P 1688 X VERNIER ENG PURGE PlIW* PEN 37 11,13

P 1227 X LOX DOME PURGE PIIK* PEN 38 11,13•

P 1228 x IGNITER FUEL PURGE P±lV* PEN 39 11#13

SPARE PEN 40

TIMING PIP PEN 41

tlS WTIOIAL CONTAINS INFMATION I•ALCTING THE NATIONAL DFNO( SE OF TE UNITED STATES WIIMIH THE MILAI* W DF TNE (SPtOftAZ LAWS, TITLE
18, U SC, SECTIO 193 AM 4. TIE TRANSMISSION OS IWWLATiCg OF WmCm IN ANY MANES TO AN UINAUTWO111D PESOM !S P0014121TED IV A; 4ON~t~frrUL
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E SERIES SEQ PEN LIST 06-08-61

S 1235 X PROGRAMMER RUN TIME T5301-187 PEN 42 11,13

S 1370 X STAGING 600J101K PEN 43 11

S 1370 X STAGING 600UlP4AC PEN 43 13

S 1371 X BOOSTER JETTISON 600UIP3V PEN 44 11,13

P 1231 X LOX 100% SLUG COM 203U4P101A PEN 45 11,13

P 1229 X LOX HIGH TOPPING 20JU4P101B PEN 46 11913

P 1230 X LOX LOq TOPPING 203u4P101C PEN 47 11,13

S 1375 x VSHPS BACKUP SIGNAL 600UlP4P* PEN 48 11,13

SPARE PEN 49

S 1377 X EJECT RV UMBILICAL T82C1-31 PEN 50 11913

5 1378 X RV JETTISvN 600UIP3U PEN 51 11913

S 1379 X FIRE RETRO ROCKETS 600UIP3N PEN 52 11,13

SPARE PEN 53

N 1335 X SLG CH LCX DISCH VLV 20OP101K PEN 54 11,13

N 1932 X LOX TOPPING VLV CLSD 200P101E PEN 55 11.13

N 1933 X LOX TCPu VLV OPEN 200PI01C PEN 56 1l,13

N 13-7 X SLO CH LOX INLET VLV 200P101S PEN 5? 11,13

N 1336 X SLO CH LOX VENT VLV 200l0oic PEN 58 '1,13

N 1356 X SLO CH LOX LOW LEVEL 2C0PiCIv PEN 59 11,13

N 1979 x PKESS VLV CLOSED 2COPlO1m PEN 60 11,13

TIMING PIP PEN 61

u 1207 X FUEL 95% PRI CTL 203U4PI01X PEN 64 ii,t3!"

u !.o6 x FUEL 95% SEC CTL 2O3U4PIOIF* PEN 63 11,1/

THIS MAIERIAL CONTAIN INFOWATION AFftCTIK TYK HATIONAL DEMISI Of T-E UNITED STArtS WITHIti THf MWEAMIG )f THE EWOAA LAWS. Tn!t

18 . S C . SfCTIW- S9 AND 764, THE TUAMSMISSIOW N 04 REVELATION ` W.RICI IN A MAM N(AW TO AN UNiýT"H ,ZD PIO V, is# PGm IIT[!I y LAW
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E SERIES SEQ PEN LIST 06-08-61

U 1205 x FUEL 1001 PRI CTL 203U4P101G* PEN 64 11,13

U 1204 X FuEL 100% SEC CTL 203U4PIO1Yv PEN 65 13

U 1204 X FuEL 100l SEC CTL 2 o 3 U4PlClY PEN 65 11

U 1203 X LOX 95% RAPID LOAD-i 203U4PlO3E PEN 66 11

U 1203 X LOX 95% RAPID LOAD-1 203U4PlO3H PEN 66 13

U .1
U 1211 X LOX 951 RAPID LOAD-2 203U4PIO3F PEN 67 13
U 1201 X LOX 951 RAPID LOAD-2 203U4PlO3G PEN 67 13

U 1202 X LOX TOPG LO CTL-1 203u4P1o3G PEN 68 11

U 1202 X LOX TOPG LO CTL-I 203U4P'103F PEN 68 13

U 1210 X LOX TOPG tO CTL-2 203U4P10%s PEN 69 11

U 1710 X LOX TOPG L.O CTL-2 2U3U4P1o3E PEN 69 13

U 1201 X LOX TOPG HI CTL-1 203U4PI03D PEN 70 11913

U 1209 X LOX TOPG HI CTL-2 203U4P31& .. PEN 71 11913

U 1200 X LOX 100% SLUG COF-I 203U4PI•38 PEN 72 11,13

U 1208 X LOX 100% SLUG COF-2 203U4P103A PEN 73 11-13

SPARE PEN 74

H 1187 X 8 OIL EVACUATION TBI0-6640 PEN 74 13

SPARE PEN 75

H 1188 X S OIL EVACUATION TBIO-6641 PEN 75 13

P 1192 X 81 ROUGH COMB COF T698-1Z32 PEN 76 11,13

P 1193 x 62 ROUGm COMB COF Tb98-1Z33 PEN 77 11,13

P 1438 x s ROUGH COMB CoF TB98-IZ34 PEN 78 11,13

P 1975 x 61 R(C BACK-uP RELAY TB3-1L35 PEN 79 11,13

rTws Ru~tWi cookies WM T*1 mucfimc. 7w~ rAwtQo~ &f l aFN I YPt ULrItt STAl wr wju r'qI TMO~ WA46of tmi IVOWiIG LAWS, Till
W I C. MCTI01I 113 JMW AU ft~k MIMSUM 00 I"LATION Of W'4 CII IN AlMY~~.4 AN UT" A PfZ1, ' Ito PK I01I~rto BY LAW• f+EITK
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P 1976 X 82 RCC BACK-UP RELAY T898-lZ36 PEN 80 11913

j *LOWER CASE LETIER

1WIA f iT3f -f b iA 'g' ý_
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______ _____ 437W, Pi454w, P1455W, MII2, ____

___ ___f ___P1193X, P1438x, P1785X,&iu; ___________
__U]2O9)ý, U121OX, JI2Ulj ____________

ReasonsfoReiin41Chns4-

47 July '6OL WSb DEl ETI0S: _________

* __ 279P, H341P, P1473P, P41)p,P420P ALL TAM
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FOREWORD

This report has been publ' ihed in accordance with contractual
requirements as cited in Convair-Astronautics Report ZM-7-289.
It describes the instrumentation released for Missile 3-E as of
30 July 1960. I®

Information presented Lhre will be used by Air Force, Associate
Cortractors, DesJgn, Operat.on, and Field Test Groups. Meas-
urement modification will either originate in the Instrumentation
Planning Group or will be submitted as a recommendation to
this group.

I ~ ~THIS MATERIAL CONTAOINS INFORMATION AFFECTING THE NATIONAL DIEFENS•E Of THE UNITED STATES WlfItN THE MEANING OF THE ý.J•IOfNAGE tAva•, TITLE•

"• ~ ~~~~~11, U.$.C., SECTIONS 793 AND 70)4, THE TRANSMISSION OR REYIELATION' OF WHIC14 IN ANY Mý,I'NERI TO A14 INAUTWAIIZED PERSON ill . OfJ B'T[, LAW.

I



REPORT NO. AZC-27-059-3

C V41 ASTRO~NAUTICS PAGE NO. iii

7 JULY 1960

TABLE OF CONTENTS

Page

FOREWORD

TABLE OF CONTENTS

SUMMARY 1-1

REASONS FOR REVISION "A" CHANGES 4-1

TABULATIONS

Telemetered Measurements by System 8-1
Telemetered Measurements by Channel 9-1
Landline Instrumentation 10-1

* (

M!.t #4Ae*' ,r , I•f0@#'I~r MATIOH AFFECTING THE NATIONAL UFEN4S1 or .mf UNITED STATES "17THIN THE MEANING C,, THE [$PIONArý LAWS, TITLE
13, U.S.C., SE[CTIONSJ 7 AND A04, THE TRANSMISSION* 09 REryUATIONl OF WHICH IN ANY "NNERI TO ',N UNAUTHN•IZE[D PERSON IS ONORIB'TED BY LAW.



•UJ f• tnA• REPORT NO. AZC-27-059-3

CONVAIR-ASTRONAUTICS PAGE NO. 1-1
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SUMMARY

The instrumentation configuration for this missile has been established
through a stud~y of program test objectives, systems analysis, and
operating considerations. A discussion of missile instrumentation and
associated characteristics has been summarized in Report AZC-27-059.
For a detailed description of the various missile systems, test objectives,

and general test program see Report AZC-27-008.

The specific measurements to be transmitted via telemeter have been
tabulated and are listed in Sections 8 and 9 in terms of instrumentation
system and telemeter channel assignments.

In addition to the telemetry, the landline instrumentation program for

this missile has been included in this report in the form of a master
tabulation of landline measurement characteristics, (Section 10).

To clarify specific measurements, instrumentation location schematics
have been includeu in Report AZC-27-059, Section 7.

*

THIS DOCUMENT CONTAINS INFORMATION AFTECTiNG THE NATIONAL DEFENSE OF THE UNIT u STATES WIIHIN THE MEANIN,; Of THE EPIONAGE LAWS, TITlE I&a.
I ', C , ,iCTI " 793 AND 794 THE TRANSMtSS;ON OR THE R" ELATION Of ITS CONI(N 'S IN ANY MANNIE TO AN VNAUTHORIZED PERSON IS PROHIBITED BY LAW.

I OR. .1136"2g OEZ W
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REASONS FOR REVISION "A" CHANGES

In order to gain data on the performance of the MA-3 turbopump -be oil and pressuriza-
tion systems during flight, 3 lube oil pressure measurements were switched from land-
line to telemetry.

MEAS. NO. DESCRIPTION CHANNEL

DELETE:

P1279P B2 LO PR LUBE OIL MAN
P1341P S LUBE OIL MANIFOLD
P1473P B1 LO Pit LUBE OIL MAN

ADD:

P279P B2 LO PR LUBE OIL MAN 2 11.43
"P341P S LUBE OIL MANIFOLD 2.11.47
P473P B LO PR LUBE OIL MAN 2.11.45

IL. The turbopump speeds, RCC accelerometers and binary counter outputs will be xa-
corded during FRF's to gain data on rough cormbustion and other thrust chamber and
turbopump phenomena. The pump speeds and accelerometers will be record I on AM
tape. Thrust chamber pressure and P'C counter outputs zre to b3 recorded on oscil-
lographs.

ADD:

P1083B B2 PUMP SPEED
P1084B BI PUMP SPEED
P1349B S PUMP SPEED

P14390 S NAA RCC ACCEL
P14520 B1 NAA RCC ACCEL
P14530 B2 NAA RCC ACCEL
P1437W S RCC BINARY COUNTPER
P1454W Bi RCC BINARY COUNTER

mwis m&TI3I COWTAIS ImOMATMo AWTIUNG ml RATHWot 0nLrNv OF 1l4 UtlmTt •rAM WIMN TW MAW * Ti" ItWiXAMI LAWU, YI .
Is, U.S. , 1WWI M AND 784. T1l TRAMUUMN ON lr*WTMN OF WNICH IN AMN LMR TO AN W iUUTNDRLn IS PSOKISID BY Va.
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MEAS. NO. DESCRIPTION CHANNEL

ADD:

P1455W B2 RCC BINARY COUNTER
P185P B1 TURBOPUMP GEAR BOX 2.11.49
P188P B2 TURBOPUMP GEAR BOX 2.11.51

In. In order to assure that the orifices have been ifroperly sized in the booster gas gen-
erator LO2 feed lines:

ADD:

P1001P B1 L02 PUMP LNLET
P1002P B1 FUEL PUMP INLET
P1003P B2 L0 2 PUMP INLET
P1004P B2 FUEL PUMP INLET
P1020T B1 L0 2 PUMP INLET
P155P B1 GAS GEN COMBUSTOR 1.12.23

P184P B2 GAS GEN COMBUSTOR 1,12.33
P1151T FUEL TK @ STA 1043

DELETE:

P419P 19l GG LO2 INJ MAN
P420T B2 GG L0 2 INJ MAN

IV. To allow evaluation of revised LO2 slug system,, 2 temperature and 2 pressure meas-
urements have been added:

ADD:

P1189P B1 GAS GEN LO2 LN
PI190P B2 GAS GEN LO2 IN

P1204T B] TOPPING LiNE OUT
P1205T B2 TOPPLNG LINE OUT

NiS4$ MATIMIAL CONTAINS IRifOOMAT1ION &FtCTi'G TK %AT,OFAL A FfNSf OF '.(I UN!T1D STATES wITNP THi MLIStG OF TIH ISP.OKW kA#A T?'TLf

1i, V 3 C , ?,hOiS ;Ml AMC V4, THE TP AISS•,,ON 00 R "L[1TIO Of WH4ICH INI kAY mmw( ,) AA UmAoJTwOi|ZIP PutsOt IS lO" IITIID IY LAW

G0NVD4
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V. IBM difficulties make it desirable to assign different measurement numbers for the new
CVA dual L0 2 tanking probes.

MEAS. NO. DESCRIPTION

ADD:

U!208X L0 2 100% SLUG COF-2
U1209X L0 2 TOPG HI CTL-2
U1210X L0 2 TOPG LO CTL-2
U1211X LO2 95% RAPID LOAD-2

Vi. The following rough combustion control cutoff signals will be monitored to a. eertain
type and timing of shutdown for failure analysis purposes. Measurement P1785X was
added to validate the booster secondary shutdown system timer:

ADD:

P1192X B1 ROUGH COMB CUTOFF
P1193X B2 ROUGH COMB CUTOFF
P1438X S ROUGH COMB CUTOFF

P1785X B SECONDARY SHUTDOWN

MSJ MATIRIA. COuThsN Z AeO•ON, AIVICTINO TN' NTIONA IXFES OF t*ioO OtT STAT•S IVwTNHI4 THEMXA N QaF TM .WIO3•flE LAWS .THU

15. C., MUMC M WIS1 Ait,~ THE "nWS44tSA CIA REVELATION OF WWKNI IN ANY N&WK1 TO ANw wNL~iE M7S fSw BY LAW.I~
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17-DATE 0 JUL 60 PAGE 1T

D-S • OICRoPTION SUIA OTA7 l I

Ijq~~~I S * 6 48 0MfIU I it WUOfh UNSS4EJOI8 116 U I ?

A _ AIRFRAME _ I_

A THRUST SECT LITE 01 3--1-1 7 01709 1 27-11733

A 44 1 THRUST SECT LITE 82 3 11 _01709 122. ._ P 27-11733

A 45 7 AMO F STG VLV 03 1 _1 15 10 300 OGF SLO 27 01287 3 1432T 1174 P 27-11793

A 038 T AFT SIDE A FRAME 02 1I 11- 1 -100 0 GF 510 27 01287 4 1305T 12202 IP 27-11793

AM8 JET RAIL Q4 I lO 45 M100 300 DGF SLO 27 01287 3 1269T 1178 4 P 27-11793

FWD SIDE A FRAME Q4 1 1 MI00 300 DGF 7 01207 3 307T 27-11793

AM8 F STG VLV 01 1 ,3 9100J 300 DGF SI 27 01287 3 275T 4 27-11793
AMS NEAR 82 GG 03 1O11 43 910 300 DGF SLI 27 01287 3 1270T 1196 3 p 27-11794
AMS FWD 81 04 - 33 100 300 GF7 01287 3 26 27-11794

D1 RANGE SAFETY SYSTEM

j /A S P __ _ __ __ _ __

RSC CUTOFF OUTPUT 13 0 31 7

RSC CUTOFF OUTPUT 1{6 ol0 31 V. _ BLP j
10 .... RSc RF INPUT/AGC 1 ____L1 10Cr. _ __ I 0 ___1 172_ _

RSC DESTRUCT OUTPUT 2 E 9S 0 30 VDC p

*1-- -1-_ I ____ _

ELECTRICAL POWER SYS N 1
5L) Q 714 P

_ ___ ACC _ _ 1

I _21j_1 400LSS~L TPJPUT 1113111 V0Lsoj __,S! ___

53 v 400 CYCLE AC PHASE A 11 13 105 123 AC SL, q -

PNEUM4ATIC SYSTEM _____

P O TN.QLt~ 0Q1723 1Va 12 I lA1 27-i1&79F L TANK HELIUM 371 01 1 . _4O. 27-118UI

T01--
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2 
wim-"A3U 

T j sww

41 4 1 0 a si " u m u w u a- 7 m f l

1Fý 65;PIhý.02 7K HE LI N ORFrCd1 0A5p 45 PA SLO1127 01243 5 1343F_1127 4 P 27-11732
!-L0 P 0 00 . PIA __ _ __ _ __ _~ 1j~o RESSREG INLET 11'13145W o]00 PA 10 7 01731 9 504 le7 4:P 27-114*2

14 SCLH T IC 14ý12' 17 ]0 PI LO 7 01720 5 304311211 Z _27-11450
Fjf I4?P7jO PRESS ORFC O 1'A4'

1 --- -ju _ý A I9~ &.L 2.LftLI~ft.JL a.0 112713. 27-11732
i42418TANK HE BOTTLES H1 125 Q3 Wj ~PIA SO 0172 .3.f3A.7 11AA- P 27-11602

r
26OjPj.D TK HE BOTTLES LO 2'1__p P1Wk M&. [-L4fLU7 49A1 Pfl 27-11682

3r 15TIL02 PRESS REG IMLET ý1 0020DG.+ 5.0 7 01684 3. W8 27-11662

1 !4 . 14IIbL02 PRESS ORF? IN 1ul Soo F4 _41 _7 01,8 3 Z2 is 11n P 27-117322
~F! 24- T110 TANK HE BOTTLES ~ jil31400 M250 OGF SO 7 0L1633 51 1Ai121A-P 27-11682

rF 9~4. TL HE BOTTLE 1 *l21: J1  DG 3jO 70 013 7_ Qif. 111..1L ~ 2-

.. iu 3 27-165
r4- -,ý Q?-1-L-, __.I4 1 it1

t45 41 MD a~ AGETON ilii ? MA - 5.0 ______4__
j::- - -- - - - -~ - - _

G.582EIIH40t III R8 Ot UTPUT 1I11 3 0 sSLO - .

-44-

f~j '03v' !M IiI PB AGC 11111 0 144.81 VDC I 51. P

IG! 7j~,O III RB AG C NO* Ill HIIzi 2 1 .51.0

4 1

H - HYDRAULIC SYSTEM _______

44I 37 IP1 61 HYD ACCUMULATOR 1112 43I 0 300 PIA SLU. 7 01731 56931111173 1 P 27-11721

N 140p SUSi'VERV' HYD PRESS 11:12151,! 0 3500, __A SL,. 7 01720 51 4309 1213 2,!P. 27-11650

- 4 4-

4, A_ _ !I_ _XF DRECT L3K C ____

1 14A 4 ACCEL XI'2 DIRECT 3 1 I1
I-4 ----- - 13 C-t

i1* soi ACELRMEE 461 ±31 G
I. 514ýIC EL R M T F

ii! _______ ___ ___ ___ ___ ___

- -. *ZEENW/.. ...L'~~

'DOM A3414,0, * 6.. . - . . S ... S fl 555. .. *
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MISSILF_

3
-E __ i-P NO AZC-27-059-3 DATF 07 JUL 60 PAGE. 4

SIDESCRIPTION ~& 2 iiTNO ZO S0i STATIONI1  I? NO Io 43M
LOW HIH , TRANSOUCIS O N

10 41 9 79 30 3112 IT)- is 499 4Q 'A 40 a 7 111 9 U1 441 14iilb 475 Iii i &I 4l IF 7[ 71

1-54T- NLO I CONVERTERI1 1;2 131  ,

1 55T COMPUT ER 1 12i 19 ___ I

I 528 V YAW STEERIN SI-GI { __

141581VYAW STEERING-SIG T19i

529 VI ROLL RESOLVER--S" I

1t 9 I RDL E SOLV ER SIG .211-.___

PIC RESOLVER S I1C 21 530 V

I~53 V] IPITCH RESOLVER SIG 1 2. 11 __L7____7_

1. 540 CONVTRCOL39 115 PHASE1ý 8 j11121il 01 13 IVD~ ;SLO _____.__

54 k~j CONTROL M2:'45 PSUP Ii12 2111 __ 25!J.Q _ ____111_

1!54 V jfC0IPUTER M50OPSUP 3--1 914IY •. 1111_ M55

11I 5441 V COMPUTER M1695 PSUP 1112 391iý M2011 0 VO 1SLO _______ __ P

ill 5 VIYCOMPUTEk M10 PSUP 1113J1ii M121 c. VDCL LO __ __ __ P

:1I 547 V ICOMPIJTER 4 PSUP }11131 3 -0 4.5' IVC ISLO __ ____ -P

"i' 548:V. COMPUTER 38_PSUP 12141 0 421 VOC ISLO lip_L _ --- i ft ii3 F42 _ ___

il 510 Wj1 ELAPSED TIME I 1E D 0F 450 SEC 1K -_____

V 581 W TIME T 2 a S h JLP ____

1, 2X S ENGINE COF S 1G 11 12 49 -IOFF I ON ____ P

il 522 X21II ENGINE COF SIG 21 6 S~ LP ______ ___p

1 1 1 ..23 S&V 
_____ 

RE A S2 1- L 111

K 525 X{ 'PENGINE C _SIGNA 1_ 1-j 12,49 fF 'ON I__ STP iPi

I 522 PRSENIE COAR SIGNA 2 91 2 l 4-7 8FF ON_ ilP
-~4 t-- --- - _

I,53~i &VCRELA YS 1 0 S OFF ON __BP -______

- i527 X IPR-ARM RELAYCLOS 1i J1235ji~F 9d___

1 57x COMPUTER REDUNDANCY j 21 B4~ FF NI LP ____ ~ - P

.1 70 X STAGING SIGNAL 1 FON -- [ STP I _._

MISCZLLANEOUS- 1

.... ......... . .... ... . ... .. ... . ...
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I 3 - E kfF~ jP7 rjr) A Z C- d7- 0 59 - 3 DA T f 0 1 JU L 60 PA G E

-;, PF~W .tVf 0 UL0 RG

-, DESCRIPTION ,,l SWM .

-- i- " I 1? --- ?of

M 143 0 BOOSTER SEPARATION . '7 ,... L01616 17' V79

M 32 X OA X VAV'OMAD1 A 23 OFF ON SP;

.m-- 78 X...STROBE LIGHT OCCUR_ '_C,9S ..... voc._• I

P4 85 X B STGG LATCH P45W 02 i3 8 OFON I 187 44900 1Q9 114.5{2 P

N 86 X B STGG LATCH MSW 03 3• 8 OFF !ON 1 87 44900 109._____ _s- -

M 87 X B STGG LATCH MSW Q4 3 8 + 'ýOFF ON 1 ..... 7 44900 109 114S 4 p

P 7... .8 .. ... .. .. ......... : ! • - _ _ ._ _-_.

P PROPULSION SYSTEM .... __

. ;...........tt *!........................

A 79 L0'A1'LO2 LINE AXIAL ACCEL 21126 G 2 0 1 27-11787

P799 A L02 LINELAT ACCEL OM60 ''_00 112701277 309 1 'P. 27-11787

P 83B o'2 PUMP SE• o 1267 27-11722

. .E - i 1 2 1; - - --L -98 .. 2 ,..
P 8438'i 91PUMP SPEED i.2 2 156006400 iQRPM L7_67 01J26 7 119 A 27-11721

P 349jBi S PUMP SPEED 1_ 3. 9.9 11#2-KPM' LO 270 3 1234 J_ 27-11720

P; 528Di0;"S MAIN FUEL VALVE 1 Aj45 0Eg0 NAA DGPL

*P; 529i~~ ANL2VV 11 I37 0 901 EGi 'SLO NAA 1205 L11 27-17564

P. 6OP S THRUST CHAMBER 12 E' 1 0j1QO9 P4A. *j. 7 01731 5 L2.1q 27-31720

Q-9 PI. 7 0172031 275104 125 L P_ 27-11421
__ __ i ' F __ __ __ _ _
P 27,P :VERNIER FUEL TANK i113_•47 C 01000 PIA SLO 01720 2716 1208 Y 27-1165

P 28!P.jV1 THRUST CHAMBER 1 Aý33 O A0S 701737 43 1 2J19

*P 29 P !V2 THRUST CHAMBER 11 A;35ý! 0. 400!PIP' SLO 7 01737 3 1184 7 P 27-11699j

*. 0P- dcItg0AN. it SL..1 0d720lJ4PJA 5 1= ZODPP 27-11651

p 381P 82Z FUEL PUMP DISC t1 _Eý23 0 10001-PIA1• s 7 01731 6 ,203 1144 • ! 27-11722

P_ 39 P B1 FUEL PUMP DISCN '2 4211 0 1,oI0!P1 1
4- 15 7 01731 5 4835, 1173 1 p 27-11721

P 56 P 5 L02 PUMP INLET -1 13 17 0-.5 PIAi SLO 27-01243 9 L1430 1235 27"111720.__

SP: 59.P' 82 THRUST CHAMBER 16k Q PI 4849 1244.X 27-11664

P O0 THRUST CHAMBER --- z E- 9w -01: .QQPIA.j PJ 4 .I3 1 .L.A 2..+ 12.L--427-11064
Pi g;p 1 L02 INJ MANIFOLD 11111QQQ 4.. LA+ 4$J.Q A.0 jiM 27-91024

4~ -010- 1 1139 013 42

p- 9 -pltB2 L02 IN.j MANIFOLD ...13 5: 0-1000 "Aft. I 'S X 27-11494
i, Ivii
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4 4 1 14 .4 ';-4 -
~ ~1 SASIIIINLN

~~ ~~. ii i 1A3 _ __Z _ ._____ ________

9. ESCRIPTIO A4 u tTNBAW6

! Ai f. iI I N& N.
1 T B IIMANSGUCIO

n i 41 41114

- ; - + . . .. .. ,i- ;-.. ... .. . . .. . ... . .. . . .!.i , l v -m, i. .o o6t P'o it 1111..1o1~.

4 4 H 1 1- I I,"

P;COMBUSTOR 112Diff 2G G1N 44- P!A 4 _0,7 0173,^ 7 _____

Pil TUReOPU"P GEARTOX? s11*9 0' 1oP5 2o_
-, ISO,7 82 TURo0,!UP GEAQR l it 7_ 4 - l-

p'~ CO PLT 11!q'-PG"'

_P, 279 P 8 2 LO - U A OIL N1A zo

_A 4- 7 0imP--L
P 351 ... 02 INJ MANIFOLD 113! 49..... V1 .... ...• -..... L X 27-11720

P473'Pk 1 M. RLEQLANI2U4 -UM.04 PII~5. L.

1p 11...... V _ CTL PRESS REGOU.. .. - J----- 0-- 0.. UQ . 0.

... 304T. ji . ' 02 PUMP INLET T.1 11-"- 4tI M DGF SLO 17 0.1.64_.. 553- "X P 27-11720

P, 671TOl TH SECT AMO GUAD 4 1301i 7 01287 3 1280 2 3I~~122 4OI~ 211-1179

IP 79 T GO COM4BUSTOR I11 " m oo GF - SLO 127 01247 3 21.L 11234 4 PI 27-11720

iP 713 7 81 GAS GEN COMBUSTOR 3111 ii~ 0 15_00 1-IDGF ISLO 127 01247 3 35L 1210 1 IP 27-11721

:i _ -_ . - _ . . -_, .... . . ......

1C O PL E2 GAS GENC O T 1I P 2

P51 347 O SCUTOFF RELAY IW :1 i 9 1- I iD.• i P

PI 54f{ TOF REAY-1*- 2 VC ST

iS ~AUTOPILOT SYSTEM --I

51 62 0l PITCH DISPL GYRO 516:1: AIli M3 3 DEG! 5 1______ __

SI 631 DIYAW G~sp YRo SIG A11 03 3 1 DEG! 5 1__14__

5203ID----------------- ROLL I~ M55DEG! 10 ?01480 1 69 11212 Y P

203% 41Dol PITCH ROLL 2,11' 7ifl MS3 11~EG . 016601 994 l11 2-12

si204 0, 92 PITCH 11011 2 s 4 51' 1 DEG; 10~ 7 01680 7 720 122 2__72

15i 2050 Y1tAW 5. 5 M IDEGI 10 01680 7 961 11212' P10

S205ýDý1 01 YAW 4211 5 45 5i'EG 1680 .~ 7 963 11212_ 27-11721

S~ 20 Ei YA E iqý' "M5 5 DEIG 7o?0168 2~7 _ ' 27-11722 I
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Sl 1 SIIA 4 TV I I
I MMUI4N~ I A IIý uEW

DESCRIPTION RA z S2 O No 0 a

I ____ ~LOW HIGH I - TA$US

29 1 v 11 U Il 42I 74 0 -a ~46 a I 61 i W "1141451 I9S4 ay ?o N7 II n

1122 0 ViPITCH __ E 7 049 5c DEG 1 7 01,111 iLO 7667 'I 12) 27-11699

222' 0 2E 5,01 W G 1 701 14 1 070 132 P 27-11699
IS 22 -ý PITCH DE I 7--1-- 011 ----- 00 12

S 330 VI YAW ROLL j2 E 13 __M701 7017i G rw 10 27 01205 1' 75 11129 4 P1 ?7-11699

______~~~ __9_ 11291 i 4~g1ps~___ 27-116995124 D_ VA2 YAW0E ROL 2 Ell_ 7 120

S 2561D.IUTIE IA 47 18

562 D5 SSTAINER YAW 21111 1 M3#0'3. DEGj- 6'Ols8 9 - 11 YIM 27-11720

S257 0ý SUSTAINER PTH 15 M3.01 3.07 DEG! 61: 7 0168 3j§O 7 12101. p I

51257 D ,SUSTAINER PITCH 2111 ý0 367'EG 0160 3o 1~iI2O!x
1 

:ý 27-11720

fS I R' 21 ROLLRATE GYRO 1I 10~ -- mO 8fS D/51 _14 - 11

isi 52 R ROLL RATE GYRO 2 11 13 M8 8 I /5t 15

IS 53 R jPITCH RATE GYRO SIG M6 61!T v 1 14h II

S 53 Ri PITCH RATE GYRO SIG 2 111 11 MI 6 )/s ~ 15 mI

s 54R' YAW RATE GYRO SIG 2.___ _ __ _ M6 ______ P1

54 RI YAW RATE AYRO SIG ~2 91 9 146
1  

6 /S 1
5
j

Y --4-

S1248 tARELEASE PAYLOAD 1O3 FF O IVOCý

TI TELEMETERING SYSTEj --

Y1 j

T T 1TCRFRJNCT ~Iil 19 L 0- Z00IDGFI '5 I2 7 1 A) AiLýj14 11i. 27-11721

T.ST/C RFRJUNCT 1 11 23 0 200 11DGF 4  SiLo 27 018 1a47Ti 4235 x P 27-11720

-- - - ---44 -

nip ?N iQ- 1~1 0 f2f~01 1~i7-11683

-5HI I- 0.128 9 4027118
31 P FUEL TANK HED 113421il 27 -~~ 18 3194D~ i% 2-18

-- --- - 4~-- 44A-- -
U91 V ERRORRATIO DEMODOP I' Al 741 M5{ s VDC iSL0

YPAYLOAD SYSTEM ItI~-

I SPRATION SIG 11 A+19 1OFF 'ON lip

-~ ~~~ .__ __ _ _ ... .... L .... .i ... _ _ _ ..

N,)...



REPORT NO. AZC-27-059-3A

SECTION 8
CONVAIR -ASTRONAUTICS7 JULY 1960

MISSILE INSTRUMENTATION LOG SHEET
MISSILE 3-E R'PCRT NO.AZC-2

7
-( 1-3 DATE 07 jjý. 60 PAGE a

I IIa
UFO I S9 , iTATION O NDt I PII TIO N wRAN O F NO No u tl

LIow HIG 1111 a, i I III

I till A4$. I --_

zKLYSTRON PWR OUTPUT -I--L•1 -- 1

- X;ONOR RF I0 .FUT/AGC A 
.1pMJ ___ __

-----.--- I _---__ _

Ill f-- ill

-1- ----- _•_-

1- _ _- _L-l•---•-.. i- .
- _ _~ ~ - - .- . . --t- _

__ --- -'-1- -4 - -*-T ------- -

t 7 • ..... 4

K/ i. i ' __ Ib• ,__

S,-1 I , __, _

.. . . . -- .....-- - -, . +- 1t -. . - -...... ....

+ 4 -

1~ ----- 4 .--
. • -:. . ... . . .. . . .. •- -1 - - -L . . + . .. . • ... .. i .. . .I . . . .... . .. . . . i.. . . .

SI -i ; • i

• •-i .... +. , . .. . ....... r-+-+•+..... . . 4 4 7- .... < --- -. . . . ...- t.--- -- - •

-ii ,i l i T! + 44-i
ti _ _ _ _ _ _ _ _-I i

_ • 'i 1 i i li _.L..._._.• 11



e~NQI~v7 SECTION 9
CON VAIR *ASJRONAUTlCS

z~g

~. 0 o q

- 0 0 O
W m Ln

en.f ~ U

____ -n -o

u vj

w C, w-

-B L.5 ZI0 0 0

S14 -

~ J-a),

'A 0

Z



REPORT NO. AZC-27-059-31

S ECT71ON 9
CONVAIR -ASTRONAUTICS

7 JULY 15XO
MISSILE INSTRUMENTATION LOG SHEET

3-E W AZi-,?7-059-3 07 JUL 60•+,LL• .. . . P[ , FT i+; . .. ...... . .DATE PACE i

S. . . . . ... .. .. . .+ + + .4it. .. .. f -....

.. 7 Is • I9 •1

A Of5CRIPTION 
I I4~A1 11.3"

___ il 4-_oCN7o 0..,,
'~50 Q1 400 CYCLE C PRSU~p) i3. 370, 4,10 Cpsi SLO ___

11P 83 B 32 PMP00EE!RPMI SLO 27 01267 7 27-11722

9 ! 5 PUMP SPEED SLD..2.. ....Ip '+-2D '•5T -1-+ O E G[•" -:+-+-4-6+ '

i _k56 D 5USTAINER YAW i1: 43 DEIG .3.. 6 17)16 Q 941I-11720

5 25?jD SUSTAINER PITCH 1 OG j 701680 1007 X . 11P 1 27-11720

04205T 0181 YAW 16 M5 5 0E6 10 'C!660 79 ~~4P2-12

1
1+.V IRSC CUTOFF OUTPUT 11 BLP -4 

I

S547 CUTOFF RELAY 1 0 AS C P 27-11721

S -!R YAW RATE GYRO SIG 1! M6' __v______

,;"RPITCH ROATE 4 9

52R ROLL RATE GYRO 1

I I ________ - __T ___

S+ .

I:.... +-i-. . °, +-
-s• -fn ot _ I

41 ....- _±______

4 t- .- ..... ---- -

-___....K -.. ---

I t -.. . . -.. .... .. .. . .-. .

+ +.... .... .. .. ...--- - .... 4._ _ _ _

I tHI I-

S. .. .+_ .+ -

i)• ' o



P.EPORT NO. AZC-27-059-3A

SECTION 9

7 JULY 1960 CONVAIR-ASTRONAUTICS

MISSILE INS1RUMENTATION LOG SHUT CINFIDENTIAL
3- E rc'r P-rOAZC-27"009"3 DATE 07 .JUL 60 PAC,- 2

- I I' , I? ....

S!i '~j 77"t d54f A..~~o
! 2i27-1 - ___602___i] 2 lZLYTO PWR OUTPUT Il~l I HIP I

!G %2I OD Ill NO RF OUTPUTL H 11c..__ -1

;-F T -1! -1i -L7-019  5 JAM. P_ 27-116a2

a8 04 Ž C 4 MOD Itl MiAGNETRON llU1 a .. 0 I*A I

11 I* .T L02 -PRESS ORAC IN il DI .. -j00 a
*If T AFT SIDE A FKAM9 Q2 11~11 13 ,MI7I$0 DGF - L 122 Z. 01P 1 JJ1l 27-11793

IA _4" T AMSF) P10 VL.V 03 11 11] "100kJQ ffn' lIEDA.2 027 1 i JLlh1. 27-11793

so$ _V MOD Ill PS AGC 1_ 17 .! M~Qf4i 8 D 119 ____ -

7 2 T 01 T/C REFER 0UMCT I 2Z 412C 1 2146T .! P_ 27-11721

1 5 -V !OD Ill RD A¢(*NO 1, 1 211H

16S T/C REFER JUNCT ; _1 I, . - - SL.,927 01297.1 214 D 27-11720

j100 CALS1 11 25

HOt CALIS _I___ 1

101 CALS 11 29-1

. . FVD SZOE A FRAME 04 1 11 3 14100 100 DGf 51. 7 01267 P 1307T 1205141P 27-11?93

7jlt45 AAM FWD BI 04 1 11 33 14100 300 DGF SL 7 01287 3 1266T 1796 2 P 27-117S4

FI 241 71 TANK HE BOTTLES 1,11 35 11400 1M250 007 SL_ 7 Oi,33 I 15 1221141P 2?-21662

A 641 T AN8 F STG VLV 01 1111 Z? 14100 SOO DGFO 1.0 27 01267 3 1275,11174 I p 27-11793

1P,71 T TH SECT ANS QUAD 4 1 1 39 14M100 300 V67 SLO 7 01267 3 12600 12224 p 27-11793

!F 290 7 S CTL HE kOTTLF 1 11 4A 11100 100 DGF ___ 110 7 01633 7 111. 1235 .211 P 1271-11650
_A I442 7AM.& NEAR 02 _, 03 1,11 43 D1100 0SLO _•? 01207 3 120 1194 11P 27-1179,

A 63 9 !;AN JET RAE1. Q4 till 30 DGF 5. 27 01207 311269T 1176 4 P 27-11793

0 030 SO CONNECD TO 1 1 111111. i

Sr ~ ~ o~t~DT I 1 11 25
; . ..t ..- - - - -

SYNC 1001 CAL.. I I I55 ___

S CONNECTE TO 1 11 56 1 1157

CONNECTED 
TO 1 11 56 2 d1 j 

-7

CONETE To 1* -! S.. I t.Sla _aL C ,



REP•URT NO. AZ& -27- ;5'+-: I

CONVAI R -ASTRONAUITICS 7JULY iii -

MISSILE iNSTRUMENTATION LOG SHEET
M'4L ., ~ A 07 JUL 60

- ,I

40.

C0It~ . RATE 5_RPS 1 1120' i --+ . . 'lYs++. . . . . . .+ -J . -,2 1 '- + -• y P , , • '

I 3 GYR I dh

I 5321t GYRO 2 S 12 % -f i - _ -

I.-BH!INNACLE 5j2 Sf .1 po98lC iSLO+
' - " - +• <'•l+ . .. .... . . .. •I "• " 4 4, - I: ++ - ý - -- "" -1 - . . . . . . . . .. .1. . i

I.I412L12 L
___ {or oo-- + 2~

0 CONTROL 125 PHASE ,V114 . 0 1302 VOCP ,LO

1 1572 P INNACLE OMiSiTW 1. .1I0 ....... _ . .

~.CONTROL M2. PU j It• _ :_

GAS GEM._. •_.COMBUST.OR 4  1 _ _.O+A1~i .. .f
IOOS CALIS !11229 2

110% CALIS

F 20 [a- B TE-5 LC 1 12 3 0 400 PIAI SL 7 0127 1 96 2 I P 27-11682

1 {P I-aP B2 GAS GEN COMBUSTOR 1 2 3 0 1000 P- .0 7 01731 : -

111 5271 X PRE-ARM RELAY CLO 1 12 3 -
529 S MAIN O2 VLV 1 12 37 ! 0 90 DEG I NAA 11205 X P 27-17564

1 _5 V COIPUTER Ni6.5 PSUP 1 __ _39 M20. 0 VOC P

COMPUTER 38 PSUP 1O12 0 42 S

H1_ '33 P IHDACCUMULATOR -~2 -43 13 ~p PA+-.! > 292L~i n 1172 1i tIIP 27-11.721
a25 X PRE-ARM SIGNAL 1 1 1145 !OFF ION STP P

_____ ____ _ 247....0FF ONj.P_
52 x ,PRE-ARM IGN AL 2 1 1
2 vEN ENGINE COF st5 1 12f O

II 1 cosi IN-4  I. I~D IIp
122 X S ENGINE COF SG 9 OFF ION STP._-_-,--.... ip

2 4r49ltGIO SIGNAL 1 22t '!OFF ION - -4

140P1 SVS/VERN MfD PREtS 1 1250111 1 PIA' SLO 7 01720 54 43091t, 2 3 2 P 27-11650

F .246 B TANK HIE BOTTLES Hk112L531 O500 P3 ±1 A o 7 01720 8 387J IP 27-11692
SNC$ & O100 CALIe !_ i i

1CONNECTED To I 1b I
"CAAl COlpZ1CTEV TO 1 12 56 1112 544f LJ~ _ 1'1..4'+++ -._,_ ________ ___._ • .. T+

IflF~f~i-



REPORT NO. AZC-27-059-3A

SECTION 9

7 JULY 1960 CONVAIR-ASTRONAUTICS

MISSILE INSYRUMENTATION LOG SHEET CONFIDENTIAL p
3MSSILE 3E_ REPORT NO AZC-27-059-3 DATE 07 JUL 60 FAGE

!j

I I 
1 t .

a LOW~ "141"SO~c

T1CNA*CTED TO 1 12 !7112e -8. 1 __CONNECTED TO 1 12 50}1 1259

I.-.. . . _-_ - -- ... . . . - _ --- -------

-44

7 ... .. ft ... ..... ..... ..... !-1

I _ _L __J

GORr_ L



REPORT NO. AZjC-2-7--059-3A

SECTiON 9

CON VAIR -ASTRONAUJTICS 7 JULY 1960

MISSILE INSTRUMENTATION LOG SHEET
V5JF3ERORNOAZC-27-059-3 DA, 07 JUL 60

DESCRIPTION tA. V8 A

00 28- D

DiO.: RS RATEF OUT3PUT 1 13 70-----------T

pv 3471xi' S CUTOFFRELAY _ __1 13ý 9 u 2ý VOL STP! :

' ZijMSL SYS7EMS INPUT 11 o___ _____! ___ UT_____ ,__ý _Vr SLO*[ P1 30!P11 VERNIER L02 TANK :1113 13;: 0 1000 PIAý SLC' 7 01720 3121.32R ~2Q8 V 27-11651

p! P1  2;,P B2 L02 INJ MANIFOID 1; 13 15:!::! ~L~ 7..0 ?~ L2 ~ 1 A Y.. 27-11664

P1 56IP!!S L02 PUMP INLET 1 .3 17 - 1irO PI, 0124Q 23 12L 14Q

tju 81 P"FUEL TANK HEAD 1132 _ 0 i ']ýI1~k _1 39 4: 2-18

El 03 CYCLE AC PHASE Ci113,23 LOS, 125. JACý LEi 2

1110 CALIB 1,3127

jU 601P,1.L02 TANK HEAD '1 0!~ i 27 01280 1 1 2l, _948 3 lP 2(-11663

F iP IL02 TANK HELIUM~ 1, 3311 0! 5L04l 7 01723 11 2_'1' 484 3 lIP 21-11679

! 31p FUEL TA..K HELIUM' P SLO I 7 01721 13 '761 94 3 PI 27-11683

P;91Pjp 181 1.02 INJ MANIFOLD 'Io~ 13 'A SLO 7 0U171~ 5 76 14 27-1.1684
-~ 545 V 1COMPUTER MID PSUP Iii p~Nv~ SOI~"

III 5471V iCONPUTER 4 PSUP - j 34 0 4.5AVO 4SLO

F 114i~ P 02 PRESS REG INLET '[P1'5 010 -iI 5!_ 0 7lt 01731 27-1U682

P, _ 2 l ll FE TAK00 PA _Lk 707Q 3 16i I'-8 27-11651
_ 4 901 k1310 1 13

A!! ualIn-5 P_ 27-11720

E 5 V:1 1'cO NE'7F`D TO 1 13 23 1 13 531' i'I]

_______ 1C0% CA6V1 11 13 55 - --- -

i.E( ED TO Ii 1 13 5 _

'4~~~~ , 43b __1 I
Imi56,o O I 11131<p- - -i

ikCONECTJLTrO LW8 1 it31------ _

di)4-



4

RE PORT NO. AZC -27-050-3A

SE ~±.ONCON VAIR-ASTRONAUTICS

MtSSUI INSIhUMENTATION LOG3 SHEET

M 'ISSILE
3

__ REPORT NO AZC-27-059-.3 DATE 07_JUL__0_____

Zfl~[..±... T *

-0 _I__ w unLoxr 0 14 46A $1 I 34fUM17U ROM _ U &- 47

:0h ttI1o1 RSC RF INPUT/AOC A 1 Ae 2 It
ERRO RATIO DEPNOD__ A ------- ' -

03i 3!!l v____ 7 MS

PITC DISPL. GYRO s tI1G I i A jj 9DEG__

- 14
-~ ~ ~ ~~i~ 60tP1C ;LP ýZ, 1 ~A

iP1J!E EXOISP GRO _LjP~,,G A7I _ _ _ __ _

III I I

X: CONAX VALVE CoM4AND Ill A+UT _ -_

1Q0%CALIS Ili A, 27!,____

__50 CAL1e1 fJA~!J~ 29I071 67

Vil THRUST CHAMBER !I A 331 0 01 FA ILD1 7 01737 2-19
2~~~~~ j 1__________ 30 OI1231!111127 41 'P 27-11699-I~~CAM! 3-1 01 400 PIA__~2T~RLS 1A3 SLO 7017372Ž1il~ 4 j

IV 9V'ICONNECTED TO 1 A 7 Il A 37

6 CONNECTED TO 1 A 9 1i A 39:S 621D, ICONNECTED TO 11 Al Ii

iK 63 D CONNECT~ I0 A 13 il A 43 ýI_ _____ _

P 5260 D S MAIN FUEL VALYE IA 65 0 N _ __ __

IZ JE CNýNECTED TO- 1 A 17_ 1 A 47j

IF__ 14AJLU RSSOF D A 49 PRl 5iC~ 27 01260 1-SO 1127 3 P 2T-11732

I 
-I1 SL 8

~-t --- ~-*CONNECTED TO 1 A Z3_~

CONC-DTO I A 58 1 A 59 I _

CONCE TOIA58 A5
-------- J§IfIILIL 1H U'' ___



REPORT NO. AZC-2i-959-3A

CONVAIR-ASTRONAUTICS SECTION 9

7 JULY 1960

"MISSILE INSTRUMENTATION LOG SHEET
MISSILE REPORT NO. AZC-27-059-3 IATE 07 JUL 60 PAGE _

SDf-C~rTIT)ON NO.• •iA NO 0t

LOW NIHrd~f NUMI2MS] f R CON ATE D1R RP 1

B X AXIS 1 MiO 1 G 0
CONNECTED TO 1 C 2

'CONNECTED TO R C ý -P-
1 60J0 CONNECTED TO I C [ I C 2____

I 0COECED To 1 C 4 __ - -I
560 0 NECiED TO 1 C f l c 5 11
I O,.kECTED TO I C. _ 5- -1 -- ---

1 1 B6L;dACLE Y AXIS i C ID 10 G ]00 P
1 10 CONMECTED TO 1 C 91 C 10-[-

T O CONNECTED TO I C 10 1 C I __

1 CONNECTED TO I c

10 _ CONNECTED TO 1 C 12 __L

561 0 CONNECTED TO I C 13 1 C[ 1

1 541 0 COqNECTED TO 1 C 14 _ C -151

56 0 BINNACLE Z AXIS II C-117 M1} G a _ I
I o I CONNECTED TO I C 1•7-1 C 18 -8

1 _562 l CONNECTED TO I C 1 1: C19 f-11
CONNECTtED TO ! C 19 C1 0

1 56210 CONNECTED TO I . ?0 1 C...

1 56201 CONNECTED TO 1 C 211 2 _

L 2 rCONNECTED TO 2 C c 3ik .... ...

564 O CONN•_ TED TO C_ _ ..... _Z 7

1 56510 I1C NECTED TOC 1 C 2._7 7
:__1 f C"NUER~~ ___ jc~jAD 0__IO _

-1- 56) 0 iCANNECTED TO, I- 33 1 CC OMP'UTER Z AXS I I _ _• .J

S4 CONNECTED TO I C 43 .C.4 .....

~ _ _ _- -- _ _ L I

-:



REPORT NO. AZC-27-059-3A

SECTION 9 CONVAIR-ASTRONAUTICS
7 JULY 1960

MISSILE INMtRUMENTATION LOG SHEET
MISSILES)E REPORT NO.AZC-2 7

-0
5 9"3 DATE 07 JUL 60 PAGE

$ 7 S I13 14

&SIAUS4Mfl AWIN.

OMMiTi i __ U Sw AL syAr 7~~ I UmIS

a 4 9 I'a al 2 9 2 3 1 X3 29 P 3* 424 41 46 42 II 61 WAI 957 i U 4 7

1 5"40 CONNECTED TO I C 45 it C 47 _-.---__

0ot CAL.e 11 C 49

150%CAI,,10

h00% CALIS ~-.1 CS$ ~ -- ____

SIIYNC & 100% CALlS JL S151 I .- ____-

1CO4NVCT ED TO I C 54- . _._ -- -1 1

CONNECTED Yo 1 C V C15 -_ I---

CONNECTED TO I C 57 1 1- C_91
ImTSX STROBE LGIHT OCCUR IC ._._u Q9

,4 ýi

_ _ '. . ..t . -• _

K-- ___

-- Iii------._.



REPORT NO. AZC-27-059-3A

SECTION 9

CONVAIR-ASTRONAUTICS 7 JULY 1960

MISSILE INSTRUMENTATION LOG SHEET3-E NO A IC- ZT-059 -3 07,G JUL......

MISSILE REPORT NO.__ _ DATE 07 JUL 60

_____1 1 9 OFI' - ' ' § *!l~(
' ~~~MIAIU IIMINT Y ,

J DESCRIPTION H

LOW H" TGANSDUCIA

4N 9 Ia ID 1912u)4 N 42 4, . 441 51 ILI 1471 m7144 nI I 7 ~
D0 IGITAL CHANNEL 1 E 0 __0l9

COMPUTER VELOCITY X 1 E A 01 22K F/Sj 10K -,

COMPUTER VELOCITY Y 1 E B 0O 4K1 F/S 0K'

1 504 L4CONPUTER VELOCITY Z I El C O 6K F/S 10K 1 lip

1 510 ELAPSED TIME Nj. D50 I SEC ,K I----"
it 505 H ICOMPUTER POIINX 6KN lip

506 H COMPUTER POSITION Y I E F M3OO'500 10K

1 507 H COMPUTER POSITION Z 1 G 0 0 NIA_ 10K. I

_509 H AZM ERROR FUNCTION . i M10QK1!-Q_1.NM 14 i

Soo0 H HIANGE ERROR FUNCTION1 EI Q. 60 M IK ____

--1 - -b-i- .. . .. - Y _-____

F- *-j-- T-7-K __ _______

__ _ _ _ _ _ __ _--- --.... -... -- .... -.. .

SI'i ' ' ii '1;

___ ___i j' I ] t

7!

Si I _______ • ri' -4

IN F



REPORT NO. AZC-27-059-3A

SECTION 9

7 JULY 196 CON VAIR -ASTRONAUTICS
MWSaLE INSTRUMENTATION LOG SHEET

MISSILE ~ Rh(, IT NO. AZC-27-059-3 DATE 0? JUL 60 PAGE 10

-. i D E CR PTI N 

IN A SUAO.
LOWtIO 

OFO No . N o

IjCOMM. RATE CONTo 2 0 0 - - -_ _ _ _

P 645 Si 11PUMP SPEED 2t2-8.640. P _ ____ J7026 1 L 7112

5 1RMI.LRESOLVERSI 516 2_

1t530 V PITCH RESOLVER 516 2 4 _ -

5E8V [YAW STEERINGSI $16 -

I590 DPITCh SERVO ERROR 2 6 
P_____

IIf 521' JIVERN ENGINE COF S16 2 6 BL11

it 5520 ýREDrPDT GYRO PICK-OFFh2 7, tDE6--________

-1537 XCOMPUTER RE1y.NDANCY 471V S~r QLFj ON_____ __

11 580 VI AZM RESOLVER $1G __ 46 - _____ _

1 350 0 1ROLL SERVO ERROR_ 2 t 91 111 DEG__

I522 X 1S ENGINE COF SIG 2 V S P
1 5510 DAZIMUITH SERVO ERROR 2 101 1DEG ____

1t 523 x VCF RELAYS j101 ýOFF tON BL .-- i 4-

I 1*1 Ii~

S 4- i -_ 
_

------ ~ [~;4i,
44 I hL,

_ IA



REPORT NO. AZC-27-059-3A

CONVAIR-ASTRONAUTICS 8ECI.•ON 9S~ 7 JYULY 1980

MISSILE INSTRUMENTATION LOG SHEET
MISSILE_ _ _ REPORT NOAZC-2T059"3 DATE. 07._JUL 60 PAGE 11

____._ •R___TT__, - AE 7JUS0 A•____

a 1 4 A¥ _ . ! T 06 to 121

Lew IAUU 
all9~

3 NP IIf OH 5 10 .40 46 0U41,I"US9UP PHO l6, 1 1

COMM_ RATE 2SRPS 2110

S256 01 SUSTAINFIR YAW 2 11 mso MS.0 IDEG 6 7 01680 9 941 1210OY M

257 SUSTAINER PITCH 111 3 1007 2 X .4

St t RATE GYRO 51 26 10 7 01680 9 121S 205 0 161 YAW2 11 5 MS 5!DEC, 10 1 7 01680 7 96)..=4

S_54 R YAW RATE GYRO SIG 211 9 M6 6 iSl is 5 INIs 52 R _P_____RATE GYRO S IG 1 1 M6 6 D/S.J 15 _______

S 2 R 1qOLL RATE GYRO 2 it13 me- aS 0 Sj$ i-

I 529 V ROLL RESOLVER SIG 2 11 15 _____

1 530 V PITCH RESOLVER SIG 211 17

1 526 V YAW STEERING SIG 2111 19

I 549 0 PITCH SERVO ERROR 2 11 21

1 552 0 IREDNDT GYRO P.ICK-OfF 2 11 23 ____

11001 CALtS 2 11 25 __

0li CALIS 2 11 27 10 1

5011 CALIS 2 1l 29.-

I 5601V AZ4 RESOLVER SIG 2 It 311 M

I 550 0 ROIL SERVO ERROR 2 11... -

1 551 0 IAZIMUTH1 SERVO ERROR 2 11 3

-37

______________211159 _ __ _ _ _

P 279 P 112 LOPR LUBOIL MAN 211J43 cJ 125 ýPI A __SLID 27 01245 9 4

P 473 PB LO PR LUGOIL MAN 211J45 0 j1P0 -i SJL 2 01243~ -

341 P S LUBE OIL M1ANIFOLD 2 11 47 0 1000 PIA - 0173 J7 -P

P 81 TuRBOPuMP GEARBOX 2 11 &1 IP MA 27 oZ41ZL
02 TURBOPUMP G!ARBOX 2 11 27 0 Q 1Z. - -

___ .. Z o O, 11 53.-

1SYNC & 100% CALIS 2 LI " I
CONNECTED TO 2 11 55 2 11 56 _ ______

HCONMCTE OT 2______ X 11A
1CONNECTED TO 24. 11 LI ".ý __50

C1ONNEC7EO?0 to a I 59 I -

- ~L -_ MEIZI __



REPORT NO. AZC-27-059-3A "I•J L

SECTION 9 CONVAIR-ASTRONAUTICS
7 JULY 1960

MSSIL[ INSTRUMENTATION LOG SHEET
MIS4$SILE_ _- __ REP T NO AZC-27-059- 3,TE 0? JUL 60 PAGE 12

a g A L AflO4

riEP R NOHl.1• nATE

COmm. RATE CONT. 2121 Q

P 196 Al L02 LINE AXIAL ACCEL 2 12 1 (40 Go I a 27 01277 5 17,I 1 27-11767

oP 799 A 1.02 LINE LAY ACCEL 2 13 ._ 60 1 27 012... 1O7 ZL Z9L.1 1- 27-11767

1! 519A ACC AL.qNE-

___ F0

_ _ _ e__

4. . - . . .. h -- a •a



REPORT NO. AZC-27-059-3A

CONVAIR-ASTRONAUTICS SECION e

7 JULY 1960

MISSILE INSTRUMENTATION LOG SHEET
3-E AZC-27-059-3 DATE 07 JUL 60 13
MISILEREPORT NO. DAT 0- JUL_______ 6A0 ________________

I' f!ll 0 3 2 a 4 tA 4 1 UIai I ll..OMM*6 RATE 30 RPS CIO

P 1 , S THRU ST CHAMBIER 21 K 00 T 15 7 0 1731 . .5 3 0. 1; 23 X lp -i 1172 1D

P 3 S FUEL. PUMP DISCH Ax _o PA sil7 01731 7j V157-2sixli

__ -- 3- V2 PITCH •2 5 02• 5 E 01 11 7 12 _1• 27'-116;99
1S 22 D V1 PITCH E 7 5 0 MM 04114_75 765l1 27-11699

-P 0 P S1 THRUSTj CAMBER 11 E; 1 0 j0 J T 15 7 01731 1 '29 1244 27110

BP 330Pi E2 THRUST CHAN9ER 2 A, 8 0 _.19 7 1 7 7 27-11684

- 23310 VC YAW ROLL 3 7M77001 70__. 0 1f L .Z 27-116,99

22 234 D •1 i 45 OEG...1222 M.2- 27-11722
V2 2 AW ROUS -A21 E,17vj M701 t1Pi 7 01205 1Sj 233 Dv DAW ROL DA132iZL 491 11229.21P 27-11699

82 YAW -_ E11 S .__ 0168-_ 7 27-11722

S1 204 0 82YW ___ 19 UMS5 DEG 1011j 1 7 01680 P~ 1 Z2 27-11722

Plei 8 FUCL PUMP 01SC 2 -1~4 M01.1000i: P91i 1511 7 01731 5 ' 835' 117? 1 1 ir 127-1!,?22

381P 82 FUEL PUMP DISCH E2 311! 0 000 7 1511 27711722
100% CALIB ____ _25 .___

0 CALIB 2

'501 CALlS __ .2_C 291

P 6 P CONNECTED TO 2 E i 2 E -3---

- P P CONNECTED TO 2 E ) 21 33

5 2230 CONNECTED TO 2 ES 21C

52220 CONNECTED T7O02? 2 3 --3

P 
0P 

CONNECTED 

TO2 
2 9 f2 

39
-P 59 P CONNECTED TO 2 E 112 E ALL

233 0 CONNECTED TO 2 E 13 2 E43--

-A S0 A c9"AMECTE0TLLA21 t5 -1-
S 2 34 D. CONNECTED TO 2 C 17 21 C 47______- - -

39PCONNECTED 'toC 51 jK. p4
fP38PCONNECTED72C2 j5~j'

SYNC & 1001 CALII 2,1E __s1

... , _oI ,,,,C.TO 2 C .. .i. m-

S.XRsc DwETRUCT OUTPUT 1 _ _ _____-,A__D_,0_ ____!



REPORT NO. AZC-27-059-3

SECTION 9 "CONVAIR-ASTRONAUTICS

7 JULY 1960

MI INSUMTATION LOG 9WE ,
AZ--27-059-3 DATE 07 JUL 60 PAGE

SU ! IIIN

-mm Mt if -6, -0 a 'a as 141* .I asset m i ma HO a

'CONm. RAT& CONT* 1 0 0

Mi 143 0 IBOOSTER SEPAMATION 3 7  IN - 00176% ' III - F.

4 8 STGG LATCH }0$4 01 I7 4,.,OF 1ON 09 4

1w 65
1

X 8 STGG LATCH NSV 02 3 a FFO0 874490 109 4 P

i 06'X 8 STGG LATCH M5S 03 3 81 OFF ON _1 __67 44909 log

84. X ST LATCH ,SW -04 S I ¼ 67 44900 109 V-

ý44 I --A

- t ... 1 .... ~ - !

44-,_

± i- i l _______AAA,_



* - REPORT NO. AZC-27-059-JA
SECTI'ON 6 

ý•ECTIOINlCONVAIR-ASTRONAUTICS

7 JULY 1960

MISSILE .INSTRUMENTATION LOG SHEET
MISSLE _ REPOP'T NO AZC-27-059-3 DATE 07 JUL 60 PAGE _ 3.

- . - '. l _____________

Stow His TRAIDCI

1 14 isi i

CONN. RATE 2.5 RPS 31 1•0 I,. _

A! 285.3 THRUST SECT LITE 81 11 27-1173_

A 1 1,Z' THRUSTSECT LITE j-2 13 I 01109 1.4 I22 4 27-11733

P!7 16 ___ SGEN COMBUSTOR 43'124 -,a! Iti77iýt--271124+ 27-11733
p.L 49 Ki,_A 1G27 11 311113

r _ z • T _ . . . . . . . .. . . . . . . . _. .'

SB G_ EN1O 9Tn- 1&!.Ii D •F2 ...... ..S 27-11722
i709T ISGGCOMBUSTOR 3 01 H 45-Q14DGV,ý

3 11 2...3 .- _ _- -

:, .1 0 0% CAL IB 13 11 ... .7- - -

I I Ii

14 tl141I 35

I- l- - - - - --' -

"+ - -- -1 , ,,vk -------4 - , -t I -I IIIll__311_-•C E T1-1 3,____+_1P __ __

- _t4 1  
0 CAL3B J 4 5T T1-!

13 111 i 47

:311 3149_ __ _ _

CONCE TO 1 5 3r 56~l

CONNECTED1 TO---~-.-----1 1 11 56 57

I ONNECTED TO 1 1135? 341 581
C NCTED TO 1 11 831



3EPORT NO AZC-27-059~-5A' SECION ~CON VAIR-ASTRONAUTIt S
7 JULY 1,960

3-EMISSILE !NMU~MENTATION LOG SHEET
___ EPORT NOAC-705IQ ~ 07 JUL 60 PAGE

4 71

a' I) T47,2dIU6I5~IIi

17lN 113 4 A0161i

I______ _1: l AC E EO E E I I'l
520 JAIACCELIEROMETER ZF2 3 A __ IJi

1 5~ 1 ;VACEL XFi DIRECT . -I . 1 i + pd

11 314ýA 1ACCEL XF2 DIRECT ~IEL ~~lt~

L -. 11 1I

- --- -- -------

-H-H-------- --------
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W C.D '

0 0.

rU

z 41 N 4'41

s.'.
lz~.4

0- ,'

z ~ ~4 ~in

- ) )

0 0

El 4a, U) ) 4

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

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

~ ~e mo



~.h ~ hmE ~ REPORT NO. AZC-27-059-3A

CON VAIR-AM1ONAUTICS SCIN1
7JXULY 1960

MISSILE INSTRUMVENTATION LOG SHEET
3E LANDLINE ~ AZC-27-059-3 7JL6

MI.LES LNL!ERIFORT NO, D ATE 7JL 0 _ PAGE._____

'; U DESCRIPTO No*IH bR~~l

0- RANGE SAFETY SYSTEM -- }-4 I--

__0
1
M142 VI S 1BTD ___i

'0ýMI13V~jiRSC #2 BAT DCC -

ýDI~A COMMIAND #1 TA;WOTAL MAH 0 lO'IRi

%~M141 iw ]CONMAND02 TOTALM___,.100 HR I ___

M1501 aCOPi 01 &2 BATTERY__,100 H ____ _

El :nELECTRICAL POWER SYSF
ýEM6 I SSL OCAjj----- 00 AP! j i

1E MC68 C EMERGENCY GENERATOLCR K 0 200.4,AMP _ ____

____05 MISSILE INT PHASE A 14 3964 04 1! CPS!__ I ___

ýEjO9Q MISSILE ':XT PHASE A i iH 39' 0 1 c-
EIM03 0ýlI S EXT V MSL4 4I M, 3 4k CPiS! 1

EIO3. 4 MISSILE INTERNAL DC 4( VDC__ I _______

EM006 V' MISSILE INTERNAL A I10124
VAC I

EMO42Z4 Vl MISSILE AC EXT 0 MSLI Ni 110' 1201 IVACi i 1i

CM023,V ýMISSILE EXTERNAL AC MN i 10 2aIA i

.E'14P30%161MISSILE DC EXT #Ml p H O0 1  ~ Ii P

EM1065VP1SýIISILE EXTERNALDC H--411-ý D&4V C~ _______

Etimn ;l ; V INVEf.TER TIMER__N :

OEM ICSYSTEMa

FiiP __L02 TANK HELIUM 0 27-11679
__~~~~ ______ z

*0 aAN "ELIa 14

FjI01o0 P FUEL TANK HELIUM 1) 0 0 59I 1 SLO,,.27 0L 72* 51 94I

J-4-



REPORT NO. AZC-27-059-3A

SECTIoN 10 CONVAIR-ASfRONAUTICS"
7 JULY 1960

MISAI.E INSTRUMENTATION LOG SHEET
MIl$SILE 3E LANDLINE R•ORT NOAZC-27-059-3 DATE 07 JUL 60 PAGE

ZI$PlpON 1 1o4

FjM003 P FUEL TANK HELIUM _ XI 2 T0 1 0001 94 1 P 27-11"3

o 0oo]PI 912 01241d1

FIM032,P ILN2 PRESSURE l 0 0L-0001_ _ _

F MO~SSP NORM SUP PRESSURE- ___40_0____

___ __ t L2 - _______M04PEMERG SUP PRESSUJRE- 0 110-l

DIFFERENTIAL PRE S _i _____

F 114•• P IS C7L HE TE OSC" 0 PIO ! - 27-11720

M145 P S CTLE BH SL DISC" 01720 N 4312 .. I z 27-11650

1194 FFACILITY GNZ SUPPLY 012400 PIG

1246TP B TANK HE BOTTLES H1 SQJ 9 ? 3 JI M A1Pn 27-114412

I 246 IP 1 TANK HE BOTTLE S HI1 < 03200flHAPIG 7 01J720 1200 A.k 27-11612

S TANK HE BOTTLES HI 125c 141 .1.2

T BSTR TANK TEMP _ "sO M380 DI1 7 01633 5 1221. P 27-11682 4
F M290 T

1
1 SUST CTL TEMP M100IM200 _ OF 7 01631 7 111. 1235 2 P 27-11650

I INERTIAL GUIDANCE

131515 A ACCELEROMETER X F1 F p

1 1526 A ACCELEROMETER Y F1 F1

1517 A ACCELEROMETER Z F1 FI P

I Iss A.l ACCELEROMETER X F2 F P

A ACCELEROMETER Y F2 F"|"4..-
1 1520 A ACCELEROMETER Z F2 F! P

111391 C PIT-CH GYRO TORQUE jMS., 75 MA

Tii
11592 CRO.L. GYRO TORQUE M7S5 75 MA p
1593 C !!YAW GYRO TORQUE 0 1 75 7SMA p

1! 15_9 D PENDULUM #1 NULL v- -f--I -20_20' MIN, I
1!25951D PENDULUM 02 NULL Di SY M20' 20!mi III

11 1560MP IGA 16i117.5! 745 1MNIH -______

If 15051 COMPUTERPOSITIONMX __ 0! 6. M_ t _____ p

EA . 415 C UTER POSTON Y M11" 500h -

15Oi COMPUTER PCSITION F I 0! 701 ow 10K

- 14F i~N



REPORT NO. AZC-27-0059-3
SECTION 6 CONVAIR-ASTRONAUTICS 

SECTION Kýi

7 JULY 1960

"A J LANDLINE AZC-27-059-1 07JL63E IMQINE AZ MISSOILE INSTRUMEN7ATIOI w-G SHEET

MISSILE REPORT NO _ DATE 07 JUL 60 PAGE

DESCRIPTION g ,IG ob n o

3,4,5 1 I'm n VP 43 , IS. 4 0 UMWl w ." a u" " b a

1~ 1500 H JRANGE ER ROR FUNCT`ION-I F0 6K NM _ 10K ip I

1 1509 H AZM ERROR FUNCTION F 3, 11100 105001 NM 1 0K ip_ P

:.1

__.....____ .- ... i . .--~-L- -- ,• T 'I!i
- 1502 COMPUTER VELOCITY x F: i 22K 0/S 0__•___ _ _ OP

COMPUTE •--- ! --S ...i . .K _____ 4.. !i I
1- 153L 1CMUE VELCIT Y F• 01 4 FS .10K,k 150 L ____ C00PUERVEOCIY F I K F/S' 

1
10K _____Iol 

_____LL ! ]!

14011V 400 CPS REFERENCE 
________

1510 ELAPSED TIM4E {XF- -- _...__

JR151' ERN ENGINE COP SIG 0 K O si !OFPN1li
D!_ !_- O OFF PEN 19 I Pi.

S1522. -X 5 ENGINE COF 51 l O Oj

""�- � I 1 ON i OFF _o___ _____ il_

Os60 XIIWR GATE__ FIEOFFF

I11604 X MULT GATE SIX ONG____

1 16 X 112 CPS GATE F ON 1O0F F
. v oOLAUNCHER I I

!L139 0 MSL VS DISCO2,. .0L IN 10.1 50 A P_

DISCO#4 0364 06O1!0 _ _____

L'1!.1iS;HO HOOK STRAIN 0 1 S_ 0OO"S.O _i _

L1402• HM HOOK STRAIN 02 I O1 o S !P

__40. I. PED INNER FACE 01 S. _-25 ,L O ,

IT LTPDINNER F ~ ~ ~ QL~i+11

iL__415• H0Q1 PEDESTAL DELTA T I s. 0 602 SL,.

T 03 11414 PEDESTAL DELTA 1 0 1"O 2i

m! .MNISCELLANEOUS

IVJ STRO8 ELIGHT BATTERY 4 i y -• I

H10901X MSL ONE INC" NOTION R! 'pFF

- - -....-- ,.t ..-. i.



RE PORT NO. AZC-27-059-3A

SECTIN 10CONVAIR-ASTRONAUTICS

7 JULY 1960

JE LAWL14E nM INSIRUMENTATIC)N LOG S94ET
QVIOR LAOLLNE 2 _____ DATE 07 JUL 60 FAZE

:N'36'j i 36_ INCHL WAER__vE

I-N3 01 G CH -N IN RI V _A-L ±A __

'I P. SLUG CA1ILt. L02 INLEJI -"

ýN111f0 P ISLUGCHILL L02 015CH 0P - Df I P-1W_____
iN11 ISLUG CHILL. GN2 ULL. s1i ff~lA a .J PI AiD_____

'N 1 313 TIIISLUGCMILL L.02 INLET sG __25 M3 _______ II

~N131-4TlT SLUGCHILL L02 DISCH S_2__11125 06F,_L

1335 X ISLG CM L02 DISCH VLV [ mltPE LO~ _____

[N 1336 XI SLG CM LO2VENT VLV ~R III1jjPE CLOS _______

Nf 1337 XSLG CM L.02 INLET VLV~ RI 1OPEN CLOS 510 ______ P
1133s1x SLG CH LN2 INLET VLVJ R JSLNJLS__ 5. ___

NSLO CM GN2 INLET VLVj Rf 11PNI S 5L1.0" IIIIlip

P ~PROPtiLSIONSYSTEM

1P 1084 81181 Pump SPEED A i51040'PM0SLP

~M242 8 iPUMIP LC SWPEM! 0 100 1 PCT - I
lpIA KPI *

P15e0!S P110 Uw9* 1*

158111SMAIN FUEL VALVE 0E $76 1 I L" A

lP j!P 6 SSjM !jF :U E L IN M IS S !L E M H ' A 10 1OO ~ G L _ _ _ _ _1__ _

j~ i l * 3 9 S NA k RCC AC CE 0

_?PI1452j0!!B1 NAA RCC ACCEL IdF!___1_2____Hi

P1053101 82 NAA RCC ACCE- F' 0 200 5 ZKa

r~ 
15 I LO ' 1

Di100 HoI Fulfl. Pum4p INLET jO Oi 150 PIA! $u h2 4123. 911
I_ _ _ _ __ _ _ _ LA_ _ _ __ _ _ _ _



REPORTNO~' AZC-27-050>.3A

CON VAIR -ASTRONAUTICS' SECTAION 10
7 JULY 1960

~ MISSILE INSTRUMENTATIN LOG SHEET-
_____Lr 3ELNLN EFCRI NO, AZ;ý-27-059-3 DT 07JUL*60 PAGE______

10 s I "um " 06

,1003 P .82 L02 PWI INL 0 0 _;_SO12 01243 9 __

~Pý10oo P,:82 FUEL P.,. INLET 0 0!10 -PA SO 127023 9

o1, 1LOOI IJ MAN S__000PIAi LOI 0?1? 6098 117$1 1! 27-11721

P bl1p '82 LUSE OIL. NJ MAN 0' 10O00 PIA; 0'L 1 7 01731 71 55111434 27-11722

IPJ1109i 4;:181 GAS GEN LOZ Id 0 op1oI! PIAI 1 K 701728_801
iv1190!PI 82 GAS GEN L02 IN 0u___~OO~PA 01723 801 j!1P
!PlpzP;5 L02 SEAL CAVITY S1SOii2 14 64 12353 27-11720

1PIN373?P' 102 STORAGE TANK M ~ I ~r2-12

-1 LO PR LU3t OIL.t AA '5LO 127 01213 9eI3 27-11720
I~14741P41!V _T PRS REG_ OU SýBoP~ ~SOLj.-A-0-11651

1~10201T 101 L02 PUMP INLET 4J35M7iDF $, 7
TMZ_11 75 DGI -14 lp

111 UEL TK e STA 104.3 5 01200KO.;GFI 5SL 7_ 01684_______
_ 18 TOPIN LINE OU0 30 20~~ 20 17 01649 7! ~

IP11205L!T4482 TOPPINGLI _2T: 7 05 i 1 64 9 31_
~ A~48ENT S~~N1O 53~5O 16411208~ IP 27-11651

P117 12ITOIB NACELLLE AMBIENT s; 00' So0~o iGF i L W 7064 51 1251W H_
71 T

P 1713 J1'8GA GEN COMBUSTOR O41 "C4GF! 30t 54 17 014 -
:P 1714ýT :82 GAS GEN COMBUtSIO S 44OR- +--~ ------------ 3; 15921 DO 3i!01

Pi ;7~',S RCC BINARY.COUNTER 0: p.Q19J~PI154~ 01RCC BINARY COUNTRi 0 2Iý~

Plt4849 ý FW & 'IEN - ,P '

-P I1iSSIA OBSERVERCUTOFF _ R! ýOFF ON !VDC ýSTP4z PE 14
P TX~CCSTART MT~ -Q~$ :.Ya .2 tP;ý-4 .4TLP E4

P I1 1 I Ii;44 "OF'VCP7ý*
1193qiý!8 ROUGH COMB COP R. ;rFF ;N. -T~~7 ~ 44

~ ~ OUGHCO~~ ~R*AOF ~ON- ~ ~TP.. ~PN '



REPORT NO. AZC-27-059-3A ii

CONVAIR-ASTRONAUTICS
7 JULY 1960

MIS•fLE INSTRUMENTATION LOG SHEET
3sat R LAPOLINE R AC-2 NOAZC -2?05•93 DATE 07 ,JUL 60 PAGE

14 11 Of Ulu

SCUTOFF RELAY R I OF On I 4 PEN 1

P 4 8 X S ROUGH COMB COF Rl I F N V C S PPEN ? o
13 1 VERNIER CONTROL n OE ON -

4 X STAGE CONTROl, 9J ON 3 IS 11 PEN a 1 1101

S2 CUTOFF RELAY R O ____ PEN_ 12 __ _0_

,1 CUTOFF RELAY R OFF ON VOC AM PEN 1t

P 140X RCO UPLETE COF RELAY ON OFC jf PEN 17

P 1544 X VIGNITION START al OFF O o S-.. PEN 5

JP 1785 X SECONDARY SRLUTDOWN R! OFF tON V9 & I
I _ _ _

S•-2 AýITOPIOT SYSTEM435 D COPL PROORAM REAYOUT R)

510VPROGRAMMER PITCH SIG RI OF O VC 2 P
S58 1049RVROGRAOGER RCLL $10 1i N P

1107 V PROG1 PCM ACTR FEEDBACK D 0 02 VAC .1 SL 11 p

s jDie 104 2 PCR ACTR FEEDBACK 0 1 10 VAC 3 S0 _ _ t

1107 VI I YAC ACTR FEEDBACK D M1 : VAC 51 P

S1108 V V2 YAW ACTR FEEDBACK 0 MS 1 VAC 1 30 P

V2 ROL ACTR FEEDBACK 0114 IV2YWAT II8C Mil 11 VAC 5% 30 P,

1119 VIV' ROL ACTR FEEDBACK 0 Mil 11 sA P

1 GYRO TEST SAGCI.D SSP _AC_ P

j1nviSERVOTEST SIGNAL 0 M111 VAC 519 30 1P

S 1128 V1 YAW ACTR FEEOBACKI M 12 VAC It So P

Sill29 V 82 YAW ACTR FEEDBACK 0 Il.M2I 12 VAC 5% 30,

jsl1167 PITCH GYRO AkoP OUT MId M O 103 0 __1_10_! P

4 SI1L48v IYAW GYRO AMP CUT {D1~ LM101 10L, A I~ -1 3011_ -

fS~i14Q+Vfkj Ot.L MP OUT 0 01  VAP4!CJ 11Q __01 ____

4 4 12161,iS PCH ACTR FEEOBACK 0! MID O__10A It .
. 121T V ýI I YAW ACTR FEEDNACK I D....... VAC SS 0

-M27• . V... INE HEATER-PITCH O1S -_

1 M2 FIEHEATER-YAW VAC _ ______.~

_41'



'V.- , REPORT NO. AZC-27-059-3A

CON VAIR-ASTRONAU; IGS -~CIN1
3 LANOL IN59 MISLE INSTRUMENTATION LOO37 SHEET7

_______ - -T AC-7.5- DATE Ju._O~.~:.~~~ PAGE _____

DESCRtIPTION IIit 1A3IJ

S N 2 7 V 4 h" "FINE HEATER-ROLL _ _____

ýS!14176:Wll PROGRAM RUN TIME 1;991SC

_5N8;jDEAEEVENT TIMER 1 N 0K1OOI ________

s 25X 'PROGRAM4MER RUN TIME rIF 'N - -,

1T]j !:TELEMETERING SYSTEM

T 111140 VýIITLN 01 SAT DC MI ~ ~
T M141 IV Tt.M #1 EXTERNAL DC 141M

T M1441{VJlTLM 02 OAT DC I* M1_______

7 M145 [V TLM 02 EXTERNAL DC Mp______

TM1446VI TLM 0! AT DC I!.~4  T1 p
_TI M147 V TLP4 03 EXTERStAL DC ____M!__

IT 14156 ~V TLM 1-Fit. HIT DC P;A 1pJ4
ITIM1571V TLM 1-Fit. EXT OC ' p

IT M158 V TLM 2-Fit. IN? DC

IT M159 V TLM 2 Fit. EXT DC M'

1TM160 ~V TL1M 3 FIt. INT DC. P2t--
ITý6 jjTM3 Fit. EXT DC M;___

T M161~V It. 3 FIt. EXT DC M I p

W'!TLM 01 TOTAL j 4_,OOO :MR I liI

____________ TL4O2'OTA 004!!R P11t
ITM152 VITLN 01 BAT TIE I,' ___-

4t-4IT M153 V, TLM #1 BATIMER ~ 01MiHM

T-141155__W ii TM 0 A T V N* I

101VIIERROR RATIO DEMOD OP1 t:stMo l91 V~~ 1 fj 1 ~ip-i

[7C 51 20W ,

VO IT49



REPORT NO. AZC-227-0059-3A

SECTION 10
7 JUL 1900CON VAIR-ASTRONAUTICS

MI~Sr INSTRUNMENTATION LOG SHEE
3E L.ANDLINE AC-27_05AT3 07 JUL 60 PG_______ 4EPOPT NOý DATE-09- PAGE __

T- 
-

a 4

v1110 li i02 min aAI 114 aJ~ ! 4# a~ - 9 61 m mm' 66 67 0 I

U 24X !U02 100% SLUG COF1 R I OFF ON[ voc -ALP-____

U 5X FUL0 1001 MI CTL 1  9 A! j0F ON Q - _

IU 202 lX L02(1 95 SCOFF ION V~-Yo I_______

U11201 X FUEL 951 RPID CLOA- R QFIFO VDC IT3Ifi

lu12041 0 01SU O- R OF ONL D. C __

U 1207 X FULO95 OPOI CTL- R t OFF ONj VD-

U 120 X11L2 00%SLG CF_ R~ OFF ON VDC __S _ __ _

11210 X 1.02 TOPG 10 CTL-2 R, _ __F ON 1 _ __________

VUJ1211 X 1.02 951 RAPID LOAD-2 RI OFF ON IVOC __SYPI_____

lit I ~- _ _ _ _ _ _ _ - ~_ _ - - - _ _ _ _ _ _ 4t
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CONVAIR ASTRC-NAUTICS

GuiNMAL DI A.V1AMUMMA TPL: 2ý280

W 16 June 1960

To j All IHoldere of Repoirt AM.-27-059

Prams T. M. IUooastor - Test Planning

Sabj ect i Luatrumwtation Coidfiguiration Report,, Serimia 9, Artkics 4,

dated 3 Y~q 1960

The enclosed repo.ý has been prepared to x'eflact the Lultrum~ent t ion

configwaation (both 1&a-41:ne &Dd telemetry) of mimoile 4-N.

It is recomaerded tkhat tble report W~ physically inacoporated in
Vebact -: Report AZC-27-0ý9,, in order that bemlders oit the docituant may

ýNive a ýomplete instr s ntation configurationl doe&tment fo.: the 3-R&D

aerias under 2 single cmver.

InstumetY1ZD-lt or, Planning

Distribution Us~t
Bo.port AZC-27-059-v4

14&Slt THIS MM4 TO W. DEC:ASLIFTF ~JUN ~ ~

DOCUM91£

n4~ datwie obm ws P tU~ ifetffctiflth national Odtins of fte United Stlnwti t o!~ ywI hoin l o ftf4. ctteEspknaga Lams Title IR,
=&ScnIes7q3zWi7S4,ThetrtL 'lssn or the ruw)AtI 1hIt cantwr1ts in miy maW m mtbmze person is pr*hi',to by law.A

FCWA 49E~hIi



= .MTO.AZC -27-059-4

CONVAIR (;\ýSTRON 0,UTICS. P'VISiON

GENERAL DYNAMICS C0RPCPkTIGN
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INSTRUMENTATION CO'_',,1(...,Z RAT10N

SERIES E ARTICLE 4
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16 August 1960

FOREWORD

This report has been nDiblished in accordance with contractual require-

ments as cited in Convair-Astronautics Report ZM-7-289. Tt describes

the instrumentation released for Missile 4-E as of 16 August 1960.

Informat.;on presented here will be used by Air Force, Associate Con-

tractors, Design, Operation, and Fiekd Test Groups. Measurement

modification will either originate in the Instrumentation Planning Group

or will be submitted as a recommendation to this group.

THIS M ERiAL CONTAINS ;NFORMATION AFFECTING THE NAtiONAL DEFENSE OF THE UNITED STATES WITHIN THE MEANING Of THE ESPIDNAGi.." 'S, TFTLE

:8, U S.C., SE!,TIONS 793 AND 784. THE TRANSMISSION .... H A UNAULTHOIZED PERSON IS MfiONISITED BY LAW.
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SUMMARY

The instrumentation for this missile has been established to suppor::t test 5bJectives, systems
analysis, and operating considerations. A discussion of missile instrumentation and associ-
ated characteristics has been summarized in Report AZC-27-05?. For a detailed description
of the various missile systems, test objectives, and general tet,• program see Report AZC-
27-043.

The specific measurements to be transmitted via telemeter 1,ive been tabulated and are listed
in Sections 8 and 9 in terms of instrumentation system and ',leme'er channel assignments.

In addition to the telemetry, the landline instrumentatl:)n progra'n for this missile has been
included in this report in the form of a master tabula'ion of landline measurement charac-
teristics, (Section 10). To clarify specific meisurernerts, instrumentation location sche-
matics have been included in Report AZC-27-059, Secti.on 7.

I/

I}

-.eC~% ONTA.NS ;FV CARAT ON A* t fNI [ SA NG TH F4AI ;ýhLOM c Tsf N;TfD %*TCA <A1 Nj i.'f VAtYINGr )F If fSp 4%*r,[ IAWS, 'l ý
JSC i r-,5 ?9 3 ASO '94 THE TAIAUWSSiON ý)RTH RE-# UA~viL ON Of ITS K2N!*ITS 1- Ak' MANNE* 4, A% ý;.%NAtCTHOQflOV 7[Ri5O,- ýS PCý C c0S BY A*
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CONVAIR-ASTRONAUTIS PAGENO 4-1

"16 August 1960

REASONS FOR REVISION "A" CHANGES

I. In order to gain data on the performance of the MA-3 turbopump lube oil and pressuriza-
tion systems during flight, 3 lube oil pressure measurements were switched from land-

lin,. to tclenzctry

MEAS NO. DESCRIPTION C HLANNE L

DELETE:

P1279P B2 LO PR LUBE OIL MAN
P1341P S LUBE OIL MANIFOLD
P1473P B1 Lo PR LUBE OIL, MAN

ADD:

P279P B2 LO PR LUBE OIL MAN 2.11.43
P341P S LLUE OIL MANIFOLD 2.11.47
P473P B1 LO PR LUBE OIL MAN 2.11.45

HI The turbopump speeds, RCC accelerometers and binary counter outputs will be recorded
during FRF 's to gain data on rough combustion and other thrust chamber and turbopump
phenomena The pump speeds, RCC accelerometers, and RCC counter outputs will be
recorded on AM tape. Thrust chaimber press6re will be recorded on o1scillograph.

ADD:

P10 83 B B2 PUMP SPEED
P10. 13 BI PUMP SPEED

P134913 S PUMP SPEED
P!,42:4) S NAA R*(7C ACCEL

PI-1520 BI NAA RC(C ACCEL
P1.153() B2 NAA RCC ACCEL

P1437W S WC" BINARY COUNTER
P1454W II RC(" BIN.AýY '.'ON'NTER
P'=55W B2 ZC(' BINA\RY COUNTER

4M PiS51) BI TURBOPUMP GEAR BOX 2 11 49

Il8.•~ 3B2 TURBOPIMP GEAR BOX 2 11.51

41 -' L 3'4~T A ý4-S "~~WA' tf. ( W CT! %C `q %A
T 

C %A. D(jrS I C1 T4J m C*I D ST AT ES It 'ft V&JAI DI K M T)q jO4 ýQ I;~,~ A* TTWý

S ~ ,C ( ý13 AND !4 TE 'kýA$M 5`5 00 &(ý clwji.. fr'k :1 U4V "%K TO~ M. A XI S P"477t T LAW

too
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PAGE NO. 4-2 CONVAIR-AST-RONAUTI
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MI. In order to assure that the orifices have been properly sized in the booster gas gen-

erat3r L02 feed lines:

MEAS. NO DESCRIPT!ON CHANNEL

ADD:

P1001P B1 LO 2 PUMP 1NLET

?1002P BI FUEL PUMP INLET

P1003P B2 LO2 PUMP INLET

Pl004P B2 FUEL PUMP INLET

P1020T B1 L0 2 PUMP INLET

P155P B1 GAS GEN COMBUSTOR 1.12.23

P184P B2 GAS GEN L,)MBUSTOR 1.12.33

P1151T FUEL TK L STA 1043

DELETE:

P419P B1 GG L0 2 LNJ MAN

P420T B2 GG L0 2 [NJ MA

IV. To al!ow evaluation ot, revised LO.2 slug syb:t( '-riperature and 2 pressure meas-

urements have been added:

ADD):

P1189P BI GAS GEN LO, IN
PlV10P R2 GAS GEN Lu2 LN

P12C 4T BI TOP: ING L:NE OUT

P1205T P2 TOPI ING LINE O0ICT

V. BIB di~ficulties nmke it desirable t... assign ditferent measurement numbers for the new

CVA dua, LO., Lnk-'V probe s.

ADD:

U120 8X I,O,0 10(.3 SLUG COF-2

U1209X LO, TOPG YI CTL-2

"U12hIX 1/.QI TOPG LO CTL-2

U121 r-,, LOo 0 5] RAPID L-;)AID-2

is. S C. 3EC WO1 MS w~ A94,K mww %I~ tau:,j A ~ Ml'~~P2( 3P~tS~I
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VI. The following rough combustion control cutoff signals will be monitored to ascertain

type and timing of shutdown for failure analysis purposes. Measurement P1785X was

added to validate the booster secondary shutdown system timer:

MEAS. NO. DESCrJPTIOI*

ADD:

P1192X BI ROUGH COMB CUTOFF
P1193X B2 ROUGH COMB CUTOFF
P1438X S ROUGH COMB CUTOFF
P1785X B SECONDARY SHUTDOWNf

VII. To detect combustion instability in the MA-3 engines for safety and failure analysis
purposes:

ADD:

P18930 B1 NAA ACCEL BK-U
P18940 B2 NAA ACCEL BK-U
P1897W BI RCC BIN CTR BK-U
P1898W B2 RCC BIN CTR BK-U
P1975X B1 RCC BACK-UP RELAY
P1976X B2 RCC BACK-UP RELAY

VIII. Due to reccnt difficulties experienced on Missile 54-D's autopilot programmer, a
method is needed to show proper programmer operation just prior to launch. These

measurements will provide a record for proof of proper sequence operation or data
for failure analysis. These measurements will be made during the Integrated Systems
Tests of the A/P programmer:

ADD:

S 1370OX STAGING
S 137 IX BOOSTER JETTISON
S1372X PRESSURE VERN TANK
S1373X BOOSTER CUTOFF
S1374X SUSTAINER CUTOFF

THIS MATERIAL CONTAINS INFORMATION AFFECTING THlE NATIO4AL OYENS( OF TM UNITE STATES WITHIN T-E MMA OF THE NE UWS. TwruN U"M
18, U.S.C., SECTIONS 793 AND 704, THE TRANSMISSION Ol RER'VELATIOIR OF WHICH IN ANY MANNER TO All .WIAUTHOIMZ1 E R 15 IS P 1rWIII TED BY LAW.mmm'•
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MEAS. NO. DESCRIPTION

ADD:

S1375X VSHPITP BACK-UP SIGNAL
31376X VE M -E R CUTOFF
S1377X EJECT R-,_ Ui,:]BILICA!.
S 127 9X RV Jh 'TO
S 17•: FIr.-, REEI'RO ROCKETS

C ILCT - 'I)1UI~ W W~s "40 !t:~ t~ p!

d11
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M-SSILE_____ REPORT NOAZC-27 5
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y ESCRIPTION B MASIMN" of sea IAM A

r U fl 1 2 goo. i is

Tt41 7-11701 ftflj~ Al - O lf L U 27-11733

!A! 744.1 I TH1RUST _'CT LITE.~.J 1 , 02 wo170102 2-1

________ I .ft1L.1411S.. P22 27-11793

03!TAFT j ~ ~ ~ J il,1.._FgnI mf 04 1~21L?....J A=10 27-11793

A0T 4UJET RAIL C4~ Q4~DGF - 7 Q1 T~2.a7.. Iu 1 -11 27-11-93

L ! TIF 6 -~ ý III ti - LO 27 GL1297 12?91 P_ 27-11793

T A:.X F ~T~VLV 01 -13 1L 100g.2L. 172131J 27-11793

-A C42 T E lJA Z 43 117 PI 27-11794

04__ T 4  ... D ~ 4LQ- 1.17 ....297 1.16 27-11794

I co 44&, X___

I aflL CAL_ _ _ _ _

- - - ~ - - - -t co fi

ii'ipj

I~~ QL2 12S CY4. i&; ___0

C F8A'_i. CiA_1 VA
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MISSILE- 4-E REPORT NO.AZC27-059-4 ATE 16 AUG 60 PAGE 2

* J 4 4 L J ~ i l * _ _ __ __NUNN~ __ _ __ _

4 I L0 PRS REG I NLE 31N1 1 21A4 * A4*4 __7 31)1731* 36*6 1 16 41 Ni-1168

- fJA CTL HE RT1 0I~cm 1 121711 aO asn LA 2- FL 27115
- IL!~ 102 PRESS-ORFC DP -11 A 49 .1 111~ 21 PIO 2D ?.l. 2mm1i0 % I D..1 .? 2 27-11732
-~ ~ I j~ ANK HeIEBTLtEA 1I1 12 11 .1 Il 'Ai I; A L A.,a2..... _AWUh 27-1168Z

'2e U~ hi n1727. 11~ &an& .L.I7Z.. P.A 27-11682

If I ' Q MEWS REGm INdFY 'IIl..S1 o 200 rDM __ LO. ..L4At BA R.. A-.5 SL0 27-11682
- f 71 2. TAN HE ~ BOTTLE OE-AD L..k 27-11662

29- CT HE R T IE U 6 n&J 7.Lae F,,43 71~ 11. w..&....z.. 27-11650

G 5041CII400 III MAGNETRON 1 11 7Il 0 0.9 MA I_ ISL0 __ _ _P.

I I Ill.----- -

IG 502 V MOO Ill PB AGC 1.11 0- e D~ SO

14 579 V 9400 Ill RB AGC No*. 1111 21 510L _____ P

in IIHYDRAULIC SYSTEM[ i____-
eIN 331PI181 HYD ACCUMULATOR 1212431 P. :PA! . 07 3 s 27-11721
l" 140 P1 SUSfVERN NYD PRESS 1112 511 o 3500'iA SLO 7 01720 55175 112131P 27-11650

~- -Ili 1 -1 -- il

1 511 A ACCEL 3IF1 01RECT 31 Sl -1 110III ilJ

_114JJ A ACCEL XF2 DIRECCT- .3 C - I .~... - ____aI__I_

I _51ý6A ACCEL.EROMETER YVI ý Al Il il-C I 1111___0

59AgCELEFLO14ETER y!.t 113 Il t -A~. I I __Ill

1w - t 4 111m~mwi

1&. 0a.8 .Cv y ,llp*. K"Wo WD Ilkw mra o
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rv SI : ' r N40 1ý "I

3 9 IS 6 a9j * I 4 M13)13 4j3 46 46 4 1' %1 W IIYSSd$11 616

[!I !201.II ACCELF.RUMIETER 7F,2_'3:_G__

'4 ) IPIT!HSERýVa EFRORO !MUqj 4 -I 2-

55C~~~I2 D__OL E~gAl
I 55o D Z~L~ RROR M. _____

I5O0ROLL SE~RVO _RR0R ?1.J1 Zm~ 4.1 Limd~.~
I'~10 AZIA~4UTH 5EIý0 E~R0ýR_ 4i M'~i 5- . 1 _______

DIHA..UmUTtI SERvu ERROR 11___.5 _ 1 M I N 10,t

5,2, P"7,4i)T CYROIJKQF2 7 7I .7___________

I_

iCN):,UT1I PO:ZITION X 14 Ef4I ALorNM
;'il H C:ýJ.PKJTLR PIJ.ýIT _, 10 ______

___._ C IFTRP S TION Z ýGl Q :1N ,1

1~ ý09J AZ. IERROR FUllI~TIOLN L ~i ~

C I V L ing P

An

4 ; r~~i.& yAJ !1 1 L2 ý LLf ij -

I _IG C. , JTE,', A AXIS- 2. Ci5a1Q . o- -
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MISSILE -EREPORT NO.AZC-2?.059-4 *DATE 16 AUG 60 PAGE 4

ili JI 1j UAWIMAW

I 3~ 'iANALOG SIG CONVERTER i1?f 12131 0 A0 -lG~ ______

!IC3 11OMPUTER-- -121-1 Q l________

1 528 V111YAW STKERING SI -2U I.1IM .m i~ j~ a_____

1i 2ivljjYA STEERING SIG 1;TilIzw m, vM.. 1 ______ -

1 9V1R OLL RESOLVER' min. .M 1A4.1 w ______

itIROLL A O E U1 21 ... .U.D -^ Lae -A I

11 PITCH RE AC SPE sI z 11 l

31.CQ~TROL M~22. PSUP 1t 21 .0...Z A C..Sf _______ -= -

'&&- t.JA I CCMPUTER 14SO PSUP -- A -v J-5,. -DC.... I

-1 344~A V CrOMPUTER M4I6s.5 PSUP -L LUd1 J±209. 01 ZVLC .=.I ___

1 545 V ICOMPUTER m1o PSUP 1 13 41 M12 N7.51 VOCI SLO _______p

11 5*7 V ICOMPUTER 4PSUP 1,1343 0-MO 611 VOC I SLO, __ __ _p.

11 548 V 1COMPUT-ER 38 PSUP 1 12 41 0 42 VOC SLO P

1 580 V IAZP4 RESOLVER SIG 2 81 NM78 7.61 VAC 40 ______P

I 580 V lAZM RESOLVER SIG 2 11 31 IM7eg 7.8-VAC 40 1______

1. 510 W IELAPSED TI-,-. 1 c 0 0 450,ISEC 10KP

1 ga TMET2 8 Si __1 __ LP p

11 521K x1VERN ENGINE COF S1G 1 12 49 lOFF LON 1___ST p

I 521 x VERfl ENGINE COP SIG 2 6 S 0 FF1 ON I_ __ LP I____ p

11 522K X1S ZNGINE COP S10 1 12149 lOFF ON ____STP I____ P

It 522K X1SENGINE COF SIG 2 91 51 OF ON_ _BP__ _p.

11 523 K S&V COF RELAYS t2 10 S OFF ON ____BLP I______ p

j525 X JPRE-ARM SIGNAL 1 1 12 45 OFF ON STP I_____

11 32 PRE-ARN SIGNAL 2 1 24. F.E ON.. SIP ______ - -

il 527 XPRt-ARW RELAY CLOS 1 12 35 OFF ON -1 STP- -

il 537 K 1COMPUTER REDUNDAN4CY 2 F N I -- - p

1 50K STAGIUJG SIGNAL 1 ; 1.49 OFF ON -11

M mISCELLAhEOUS - - - - - _____________

am& E.IUIM womm to N wflU U mm- eM IN wm am wm wS ow US IN vmsf
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I H 11 .4 is II 4

ID HAWIý.

3 4- 1 If Ji Up f1 1111 a n4 4aI . p "u" ws

15 P1161 GAS GEN COMBUSTORI 0L I P1Q A1 7 C17.31 . .5 S12 III 7

GSGEN CUMBUSTOR 1 -l l10 1%

P 0 3 TURQPM GERO P 11491 1 151 IG7u11141 S

,l 88P 62 TURBOPUM1P GEARBO2X 1ni---D PG 4UI 1177 AU4L' S.

JZY1 2-19 LP 121R' '14 32L~~U 1 ~ l 1 PJA leg

US1 FULEMLPUMDISC 121 El A oInP 1 7M7177,

- P 3II1 2 SGG L02 INJ MANL I A13 --- I Im 2-17Z

34 S LUBE OIL MANIFOLD 2JIll&'? j n 7-1..kA I,,

P 5 -. S L92 DIN I4ANXPOLD -I AOODni PJA4 CILCI 7Z L,171 S - 1.2 -31 P 27-11721

47 1V CTL PRESS REG OUT n.1.7Q110 2 2ig2-15

1P53TETI9tJ00 MQ 52 7 El4i.QO ..L 01649.11 EA9 119 .,2 27-11720
[ýP 71 JIH SCT AS QAD 1 1 3 M1004 300 DOGF jýLOI 27 01287 3 1286T

P 79 7 SGG COMBUSTOR 13 il9,1! 0'1500L ;DGFt SLO 127 01247 3 33L 11234 3 PI 27-11720

P 111781 GAS GEN COMBUSTOR 3 1114 153G A GF! SLO 72?01247 3 52111210 1 P1 27-11721

.P 714 7 182 GAS GEN C0M8USTOR 3f~ a~o~~~ SLO 27 01247 3 571210 3 2 7-1172Z

P1 347 X 5 CUTOFF RELA4 1 13i 911 0 28'!VC -TI -

P,5471X8 CUTOFF REA 1 ! 81VDC IJSTPI-
1 115 8VC~T

P 1548 Xi COMPLETE COF RELAY 1 131 10 2 14 VDC1 $ --

151 - A;UTOPILOT SYSTEM__-

is 1 0 i ROLL DISPL, GYRO SIG I A 911.1 M31  3h OEG~ 16-' P

'S 62 0 IPITCH DISPL GYRO SIG 1 Aill11 M3! 3 DEC S4 1

IS 63 0' 11'AW OISPL GYRO SIG I_ A_1 M3G 3_ 5 ______

Is23 I81 PTH'V. t7 soE j10 7 01680 120 IN 2__

15 203 D PI' ROL CS H_ { 120 DEG!

-Is7 2030I PITC ROLL 12111, 711 M5 5 EG; 30.2 7 01P 1 20 112Y1M 27-11721
I S 24DJ82 PTHRL21E1 M. 5IDG 10 701680 ? .7192 n Y P. 27-11?.-.

S 0 1YW ____ S CGi __0 7 01680 7JJ

5 205 0 8!1 YAW ____j.DE 7 218 122iA.

D& YW 1 52 DEG 311 ' 7 01 600 Ot9!12.. 12 27-117:1

206s 0m4 B2s 1. uml DEG mr.,WP 9 ?a 01a Urn VA 121 Urn 27-117."i
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MSA-SUSI•dEN m
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.COM . RATE 2., RP I I -- - --

hO; 582 E1EMOO III RD AF OUT UT'{pI II 4 i 1101c s
!115 02 PRESS REG INLET 1Q2m0o Dj. . 7 0168411

_O? Pump L•4•_11_ .Du 2.5 R_7 A 1411_9X.___ 27-1172C

S0F. 27-11732

!Ai filsFT _,,• SIDE A 3 FRM271il1 m ,117 A12ft7 3; PA 27-11793

1 4 89 1A E.GVV0 1 0IC R--!R nUN, 1 n 127 01287 __ 14-Pi 27-117935033 VO11l.._U AGC N 1111S1 12 ikIOM

511181 TiC REFER JUNCT _L 012a7 1 215 27-11793 10_11 13- 0 27-11721

S •1/C REFR JUNCT I Ill 20 O L 7-11793
4OD §A1 AGC 17 01287 1 27-11720

111100 CALIB S 1 11~ 2511 - -1I

110 CALEB 1 11 k27 ---

0% CALIS i.11 29 9j,

JA645111 AMB FWD A1 ofRAE. 1 13 mo w lDG6 ISLOIJ27!0125~ 3 1316T P 27-11793L
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F L12 1I -AN AIJIF3L tI! 94 1000l2JL 682 1244l. . Y-Z. P 27-11684
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1h 1t+ 11 is [oto, is ?

II 24 i

Of.?•:RI FI (1' No NZ , o

I I

COMMR RATE 10 RP1• - -

D ?IV #I lS 4F INUIG III. A________I.u2.Il -

91V j1RRQR RATIO ODt400 QP I .A. 7 1!-i51! n NO
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I -' I

SCONAX VALVE COMMAND -L -ON 'S'J

100% CALIS 1 A 25

O1% CALI8 11 A 27

150 CALIB 1 A 29

G337 P SG LO2 INJ MAN 1 A 31 0 1000 PIA SLO 7 01731 5 6609 1235 X P 27-11720

P 28 P VI YHRUST CHAMBER 1 A 33 0 400 PIA SLO 7 01737 5 1167 1127 4 P 27-11699

P 29 P V2 THRUST CHAMBER 1 A 35 0 400dPIA SLC 7 01737 3 1044 1127 2 P 27-11679

U 91V CONNECTED TO 1 A 7 1 -3

S 6101CONNECTED TO I A 9 1 A39

6? 0 COtNNECTED TO 1 A 11 1A4--

D 63 CONNECTED TO 1 A 13 I

p 5280 IS MAIN FUEL VALVE 1 A45 0_ 90DEGO! LO 1 NAA P

CONNECTED TO I A 17 _1 .... __

1P,;L02 PRESS Oc DO 0 5 PIO SLO 27 o12o 1 31D_127 27-1173
IL02 TK HE LIN * ORFCj1 A $1. 0j i 45 L3.OA 27 01243 127799F 7147 P 27-117j2

m 32 CONNECTED TO I A 23 11 -- S 3 L'

I t

-CONNECTED TO 1 A 55 11 A I 561L1

!11CONNECTED TO 1 A 56 Ill A,57

CONNECTED TO I A S7 I_ A 58

SCONNECTED t0 1 A 58 59z

1 L .. _.....___ ________!
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t I t
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PORT NO. AZC-27-059-8

PAGE NO. i

31 October 1960

YF'TREWORD

This report has been publishod in accordance with contractual re-
quirements as cited in Convair-Astronautics Report ZM-7-289. It
describes the instrumentation released for missile 8E as of 31

October 1960.

Information presented here will be used by Air Force, Associate
Contractors, Design, Operation, and Field Test Groups. Measure-
ment modification will either originate in the lnstrumentation
Planning Group or will be submitted as a recommendation to this
group.
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%•IEREPORT NO. AZC-27--059-8

PAGE NO. 1-1

0 10 MAY 1960

SUMMARY

The instrumentation configuration for this missile has been established through
a study of program test objectives, systems anaJlysis, and operating considera-
tions. A discussion of missile instrumentation and associated charactPristics
has b,-en summarized in Report AZC-27-059. For a detaillMd descriptiun of the
variouE missile systems, test objectives, a:xd general Lest prcgram see Report
AZC-27 -044.

The specific measurements to be transmitted via telemeter have been tabulated
and are listed in Sections 8 and 9 in terms of instrumentation system and telem-
eter channel assignments.

In addition to the telemetry, the landline instrumentation program for this missile
has been included in this report in the form of a master tabulation of landiine
measurement -haracteristics, (Section 10).

To clarify specific measurem-its, instrumentation location schematics have
been included in Report AZC-27-059, Section 7.

4,
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__ REPORT NO. AZC-27-059-8

CONVAIR-ASTRONAUTICS PAGE NO. 4-1

a.- 31 October 1960

REASONS FG,2 REVISION "A" CHANGES

The helium controls bottle charging line is being rerouted into the instrumentation port,

no additional port is available. However the necessary design information will be

gathered on prior missiles.

MEAS. NO. DESCRIPTION CHANNEL

DELETE

F290T S CTL HE BOTTLE 1.11.41

FM290T S CTL HE BOTrLE

II. The following measurements were added to provide a record for proof of proper se-

quence operation or data for failure analysis. These measurements will be made during

the integrated systems tests of the A/P Programmer.

ADD

S1370X STAGING

S1371X BOOSTER JETTISON

S1372X PRESSURIZE VERN TANK

S1373X BOOSTER CUTOFF

S1374X SUSTAINER CUTOFF

S1375X VSHPS BACK-UP SIGNAL

D1376X VERNIER CUTOFF

S1377X EJECT RV UMBILICAL
$1378X RV JETTISON

S1379X FIRE RETRO ROCKETS

IIl. Administrative difficulties make it desirable to assig" different measurement numbers

tor the new% CVA dual LO) tanking probes.

w- wTLLAL MWAF ~IMUTM MC AmcWu INAT ~ D(%TM O TK LWt' ý STATES *ýMt TW WAA" OF TW Cvtj at Trr IWJ

ICI I V7.* RX0W 0( --TMO F0 1 J MM0T l IT"Zr jj t~ý



REPORT NO. AZC-27-059-8
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MEAS. NO. DESCRIPTION CHANNEL

ADD

U1208X LO2 100% SLUG COF - 2

U1209X LO2TOPG HI CTL - 2

U121OX L0 2 TOPG LO CTL - 2
UI2llX LO02 95% AAPID LOAD - 2

IV. There is no sustaitir L6 2 tank pressurization bottle on E series missiles, therefore

the following measurement has been deleted.

DELETE

FM248P S TANK HE BOTTLE Hi

V. Complexity prohibits making or calibrataig this measurement in a way that will yield

valuable data for test evaluation.

DELETE

Z2E KLYSTRON PWR OUTPUT 1.11,1

VI. These measurements have been added to determine if proper sequen-ing of L02 slug

transfer valves is occurring.

ADD

N3335X SLG CH LO2 F1SCH \ LV

N3932X LO2 TFNG VIA' CLOSED

N3933X Lk)2 TPNG VLV OPEN

N3336X SLG CH LC,,, VENT V' V

:.aS6X SLG CH LO) LOW LEVEl.
N3337 X SLG ('H L(-',,, NLET VLV
N1979X PRESS VLV C.L'•ED

CMV W It V AL rnP~T:% SMTA TW .. V ML K4 OF -4 rr~ww -- ~y~ LA wit u
OR I 7k me Of mW%(-' a pqtc.~ 0rLA

An iiK *tc iQ soZ a: .030
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VII. The following instrumeiktation is required to evaluate and determine. proper operation of
the redesigned AIG pod air concýtioning:

MEAS. NO. DESCRIPTION

ADD

F1826D AIG POD AIR INLET Q-2

F1827T AIG POD AIR INLET Q-iL

F1828P A.j POD AIR INLET 0-3
F1829T AIG POD \IR INLET Q-3

F3831T EXHAUST AREA AMB TEMP

F3832T YWD FACE PLATF SKIN

F3833T FWD FACE PLATF SKIN

F3834T FWD FACE PLATF SKIN

F3835T AFT FACE PLATF SKIN

F3836T AFT FACE PLATF %-:N
F3837T AFT FACE PLA'T. •r-iN

F3838T POD AY'B TENKP

V1II. The following sequence measurements will be used for flight test an-d systems valida-

tion, by prowriding time-sequence of operation of these functions during ground checkout.

ADD

P1225X ENGINE r( NTROL READY

P1226X PNEUMATICS CUTOFF
P122"X 0-: DOME P7RGE

P122EX !GNITION FUEL PURGE
P1229X LW) hIGH T-PPING

P1230X 1,0 !.-OW TOF PING

P1231X L" lOt% SLUG

LX. The Bo.oste" L::x Pump I.litt t:,..pe.-r",ur-' 1'1 'r te ,, , .. ern ,cdc ' .s opera-
jonal rtdhnes.

;).i CWA-4S Wi~ -OM LWf :tL t ) ILA! 0 1 - : -.
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MEAS. NO. UESCRIPTION CHANNEL

ADD

P1054T B2 LOX PUMP INLET
P1020T B1 LOX PUMP INLET

X. The following me.isremeit added to ascertain the adequacy of the GN2 supply durirg

countdown and -Yjide.

ADD

F1194P FACILITY GN 2 SUPPLY

XI. The flight of missile 3-E revealed that data was insufficient to properly analyze opera-

tion of the airborne sustainer hydraulic system. These additional mea.urements are
necessary to evaluate possible hydraulic system anomalities.

ADD

11521' S HYD ACCUMULATOR I.A.3
H185P S HYD PUMP INLET 2.11.41

H- 0P 13 HYD PUMP DISCH I.A.21

XTI. The following measurements will be used to determine the cause of impact predic'tor

drop out experienced on the GE - IP System on "D" AMG flights.

ADD

G588P WAVEGUIDE PRESSURE 1 1.12.7
G589P WAVEGUIDE PRESSUIRL 2 1.12.9

G281V RB REFLECT SET 1.11.49
G302C PB-IB MODULATOR AVG 1,11.53

ihIS MATIRIAL CONTAINS INFCRMAT'Of) AFFECTING THE NATIONAL DEFENSE OF THE UNITED qTATES WITHIN THE ME ,' •G OF THE ESPIO,'JAGE LAWS, T1UE 18,
;.Sc. SCT!IONS 793 Ar'" 794, THE TRANSMISSION OR F AY.MAN.NER TO UNAUTHORIZED PERSON IS PROHIBITED BY LAW.

i*1161111
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XIII. In order 'o gain data on the periformance of the MA-3 turbopurnp lube oil anu ressur-
ization systems during flight, 3 lube oil pressure measurements were switched from
landline to telemetry.

MEAS. NO. DESCRIPTION CHANNEL

DELETE

P1279P B2 LO PR LUBE O11, MAN

P1341P S LUBE OIL MANIFOLD
P1473P B1 LO PR LUBE OiL MAN

ADD

P279P B2 LO PR LUBE OIL MAN 2.11.43
P341P S LUBE OIL MANIFOLD 2.1L47
P473P B! LO PR LUBE OIL MAN 2.11.45

XIV. The booster turbopump gearbox pressures will be recorded during flights to gain data
on turbopump gearbox pressurization system performance and over-all turbopump
reliability.

ADD

F165P BI TLRBOPUMP GEARBOX 2.11.49
P188P B2 TURBOPUMP GEARBOX 2.11.51

XV. In order to qssure that the orifices have been properly sized in the booster gas genera-
tor L0 2 feed lines, the following changes were made:

ADD

P155P BI GAS GEN COMBUSTOR 1.12.23
P184P B2 GAS GEN COMBUSTOR 1.12,33

DELETE

P419P B1 GG L0 2 INJ MAN 1.12,23
P420P B2 GG L0 2 INJ MAN 1.12.33

THIS MATERIAL. CONIAINS INFORMAI!ON AFFECTING THE NATIONAL DEFENSE OF THE UNITED STATES WITHIN THE MEANING OF THE ESPIONAGE LAWS, TMIE 18,
U.S.C., SECTIONS 793 AND 794, THE TRAMSAV .$': OR REVELATION JF WHICH IN ANY MANNER TO AN UNAUTHORIZED PERSON IS PROHIBITED BY 'AW
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XVI. This measurement will indicate the number of guidance computer off-on cycles and help
to establish the computcr run time when combined with measurement I1510W.

MEAS. NO. DESCRIPTION CHANNEL

ADD

11606V COMPUTER RESET

XVI. The following measurements are FRF instrumentation. Missile 8E will not be FRF'd.

DELETE

P1709T SGG COMBUSTOR
P1713T BI GAS GEN COMBUSTOR
P1714T B2 GAS GEN COMBUSTOR

THIS MATERIAL CONTAINS INFORMATION AFFECTING THE NATIONAL DEFENSE OF THE UNITED STATES WITHIN riE MEANINI, OF THE ESPiO1%AGE LAWS, TITLE 18,
U S.C., SECTION'! 793 AND 7S4, THE TRANSMISSION OR REVELATION OF WHICH IN ANY MANNER TO A4 UNAUTHORIZED PERSON IS PROHIBITED BY LAW.
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S-E AZC-27- #W INSMUvIENAWIN L%~ %T 60 1
MISSILE ___________ REPORT NO.____________ DATE__________ PAGE_____

Jil IVA 
IAA 

@II 'S3a)mo

DESRIPTION RAW" 11I 66,_ ow 'm
i ~~ ~ o Ii !ILw".S Ise

Is oil IlI It a so, a. I s ol 4 4 * 61* 141 INUW U a 3v Jim.

Al I. 111ARFRAM

Al 285 1 TH4RUST SECT LITE 81 31 1' 0 -40 -T ....L1ni.9.J1 27-1h71

A 744 1 1THRUST SCT LITE 0 U2 .Q..Af. E10 .LI0L.. -T 10 2-1-1733

IAl 488111 Ame F STG VLV 03 1 11 15. M100 DGP ISLOII2701287 3 21272 P 27-11793

IAl 6381 Til AFT SIDE A FRAME 02 1, 11 13 P4100 300 IDGF SLO 127 01267 3 21248 p 1 27-11793

1Al 6391 Til AMS JET RAIL 04 11 11 45 11 1001 300. DGFj 51.0 127 01287 3 2174811 p 27-11793

IAl 640iTIIFWD SIDE A FRAME 04 11 11 31 P100MOO 300 11DGFl 5.0 27 01287 3 214361 P, 27-11793

Al 641IT11AMB F STG VLV 01 11 11 37 11101001 30011 DGPl SLO 27 01237 27__ 7 3

Al 645IT11AMO FWD bl 04 111 33 P410011 300 11DGF - 51. 27 01287 3 21439 P 2-49

01 1 RA?4GE SAFETY SYSTLM __

_ _1) V TRSC CUTOFF 0UTPUT 11 13 711 0.. 31 YC - DP

D I VIRSC CUTOFF OUTPUT I _8 si 0 31 VD RLPI

o 7 V1101 RSC RF INPUT/AGC 11 A 51 15 100K UV - 1.0 173 1 Pl

o X RSL DESTRUCT OUTPUT 2 E 9SI 0 9 3011VC____-

E ilELECTRICAL POWER SYS_________

E, 50101 400 CYCLE AC PWRSUP 1 11 11 370 4J0 CPS - 10 ______

*El 21 V MNSL SiYSTEMS -INPUT 1 13 11 1 0 30 VOC 51.0 1______

EI 51 VII ' 00 CYCLE AC PHASE A 1 A 1 10fl 125 VAC 51.0 I_____ it p

E 153 V11400 CYCLE AC PHASE C 1 13,23 11051 125, VAC SLO. I I______ 1 11P

F PNEUM4ATIC SYSTEMt

IF 1 P L02 TANK HELIUM 1 13433 0 45 PIA 51.0 7 01723 11 3441 146413 ..P, 27-11479

F 1P, FUEL TANK HELIUM : 13] 37 0 100 PIA SLO 7 01723 13 3190 948 27-11_

311I ULPRESS ORII P 1_1 51 0__ - ___SLI _270120__1__

111 v kU. wv am no "G. no ,i~mnin a 11111 We Valaal omoaai
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M I I•SS1EUInUME'A1OMN LOG SHE9

___L _ 1-f AMRo NO. AZC-27-059-6 DATE I OCT 60 PAE 2
I t al ]*IllI1 9 1 It 4 1 4 i [ [

I I I $loll Uoa [ * P mu0 WO a U 27-11732

F 65 P 1L02 TK HE LIN 0 OAFC 1 A 51 0 45 PIA 51027 01243 5 15300 111274 P 211732

F 114 P L02 PRESS REG INLET 1 13 45 0 3000 PIA SLO 7 01731 9 6142 1117 4 P 27-11412

F 145 P S CTL HK OTL DISCH 1 12 17 0 3500 PEA 51.0 7 01720 5 W6 1  1213 2 P 27-11650

F 147 P L02 PRESS ORFC OP 1 A 49 Q2 0 127 01280 1 *T1cj /.SX 3 P 27-11732
2121 FUEL PRESS ORIFIC IN 2 3113 44 9P 7 ___ O 27 01243 7 007 7? 27-11732

I 246 P B TANK HE BOTTLES HI 12153 0 3500 IP - 1 7 01720 !$ 6lib
5  

1 4' 27-11462

F 260 018 K HE BOTTLES LO 1 1 1 1 0400 7 01727 1 4 1 7 27-11602

F 177 FUEL PRESS ORIFIC IN 1 1 0 114 lF SLO 701604 350123 11201 P 27-11712

F 115 7 LO, PRESS REG INLET 1 11 5 M2001 200 ?DF $1.0 ? 01664 3 155 1205 4 P 27-11642

F 146 71L02 PRESS ORFC It.11 I1 0i 500 1OU 51.11 7 01464 3 501261112113 27-11312

F 247 T 1 TANK HE BOTTLES 1 11 35 140010250 IDOf 10 7 01633 5 26 12214 27-11642

1 RADIO GUIDANCE SYS

A 6 30 C P9-IP MODULATOR AVG 1 11 53 M,7. 0 VVC I

o 504 C MNOD Il MAGMETRON 111 7 0 ,,o9 p

G 562 El I w III It rF OWPUT J. 7 2 0 p

A °G_ O R 1PWAVEGIDE PRESS 1 1 12 711 1,11 1 , I
A 599 PlI WAVEGUIOL PRESS 2 1 12 9 0 15 PI4 SLO 7 01255 11 p

A 6 261 V11R8 REFLECT SET 1114.9 2. 5 0 VOCI ISLO I P
G 503 V MHOO III P8 AOC I Ili 171, 0 "j4081 tD, 1SLO ______P

O 579 MOO III R8 AGC Po. 111121 J: j P

1H4 H YDRAULIC SYSTEM4 ~- - I~
H'33 P Si HDO ACCUmULATOR 1 12 43- 0 350I PtA1 ?1 01731 91 076 11731 p 7-1171

9 2 P S141 ACCtOWLATOR 1 A 3 01 i5*00I PIA SL0I: 7 01720 SJ ___Jp

9 HISOPH SHYD PUMP DISCH 1 £21 0I7~O 701720 5 __

__L 1 3140 __o_ PI ____________ _____

"H 140 p US/VERN HYD PRESS 1 121,0 0! 35004i PIA, iSLOjj 701720 5 5872f 1213. 111,

,, _____________,- _ 1... _ _,W. ,, 1 U *m NO an pw" o*aw a11 1rýou omo o 7
x lu I••a a •m° ! AS• WA A S U A mmS l
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ALC -. • �,mIMTUMENAT^.N LOP 9+•, ,

_______-- REPORT NO DATE_ PAGE

.4'WUM- fyg- -
DESCRIPTION op o to

3,4 j9. *it MU P53493 3.., * U+ .+ U 27-11450

AH HyO PUMP INLET 2 -1 __41 . 1 _PIG17 93900 o4

i+ INEiRTIAL GUIDANCE

A AC(EL XF2 VIRrCT 3 G--_----

516. A-l!! . .. .. . . . .1 2 - .

517 AllACCELLROMETER--YFi I 3 13 15 Al ACCEL.ROMETERLF •F 12' j, PA

520! A! ACCELEROMETER 3_._i

54 1 4o 1lm 01

It , ,

r 0W PITCH SERVO ERROR 1
2
, -

[l 54, OD|PITCH SERVO ERROR I t 41 1_l'N. 2,1 J4

55 , ROLL SERVO ERROR 4 1.I. DIE.G;

Ii! 55J DIROLL SERVO ERROR 2 31 14*4.101 4.1MI N001

II 551 0 AZUZ UT,1 SERvO ERROR 21410 110011A11P p

L i 551 TM AZ b.~ l ERVO ERROR 211l 39ý 1045.1 5.1 MN144 - 109., ______

I521O REONDT ,vYRO PICK-OFF 2 7 jIm2 .7 .20 Him 35 _ _

i ý 521 D' EUNL; M2. (iYRO PICK-OFF 2111 23i 1 2.7 27 141M4_ 35 _____

5,, , . CO,, PUTLR POSIT,, hX,11, E 6K __ _ _ _ _ _

! , Ii CM T !00IO Y 0 oo NM lg _

jI 50?I POSITION Z Gill -0 7001 NM log

sI l 8 , H1' !RANGE ERROR FUNCTION I E 1 01 KI. NM0

I I', 9|14IAZ1 ERROR FUNCTION 1 1 300 E00 Nl 10K [p

I i COMPUTER VELOCITY X I E Ali 0 22K F:S 10K _ _P

5c) 6!i 1COMPUTLR VELOCITY Y

+i SC
4 

L; COMPUTER VELOCITY Z ,,0 G K ,IS : p

• Ii W6Ul 0l OINNACLE X AXIS 1 40 0 o

. .... _ _ _ _ _ _ _ __... ... ........ .. . . . I' - -+H•+ -~ lINNACLE Zr AXIS I, 7: M 1

_-IfU FU 6 a ,pogoofflo W -

KA
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MOSSLE IMnSUMLNTATION LOG SHW.

MISSILE S-E REPORT NO.AZC-27-059-" DATE 31 OCT 60 PAGE 4

I 1 11 1 I• • I 1l eg lelM lM I • I

1[ 564 1 COMPUTER X AXIS 11 M 511 10 10 1G 18OC

A[ 1 5/ 65 0CONPUTER Y AXIS I 3MID 101 G @D01

A 1 566 1 COMPUTER Z AXIS I ,4 MID lol 6 iOC

1 5! 72 PB1INNACLE 1 2 1 41 rPIA SLOI

1,u I1 531 tl GYRO- 1 1 12 6,1 1 M 6 .3 3 GC $1OIIIP

I II 5321TIGYRO2 1 12 3 16*3 6.31 DOC SLOI

-1- $3 31 T 1 jiffNACL E 1 1250 10 1DOC SLOI

1 534 T 11 ANALOG SIG CONVERTERI 1, 12 3 001 DOC SLOII

1 x 535 TCOMPUTER 1 21 50 1DO~C SLO

Sif 526 VIYAW STEERING S1G 2 5 11 M 3 31AC lol

II Sze VIYAW STEERING SIG 2I 111 3 31 VAC lo

11 529 VIROLL RESOLVER SIG 2 3 M1 10 11VAC 611P

1 93 S3,0 ROLLTC RESOLVER SIG 2 4 I M3 311 VAC 101

t 
I 1• 529 VTCHOL 

RESOLVER 
SIG 

23 11 5 4 0 1 11VAC 
61110

359530IV. PITCH RESOLVER Si 230 30 V AC l

_1540 CONTROL 11 PHASE 1 2 110 130 vC SLO P

1l 541 V1CONTnOL MR22*5 PSUP 122110 25 IVOC SLO 1j

A11 543 0 COMPUTER MSO PSUP 1 C 1410SS 0 VDC SL P

A £ 5446 COMPUTER Z16AE PSUP 112 4 39 20 0 VOC SLP

1 532 V C0PUTER MI1 PSUP 113 416. 6.3 MI#CI SLO ____I P1

Il4 V4 ACNOPUTER 4 PSUP 1 12 1 0 61 VDoC SLO I

1 535 ICOMPUTER 38 PSUP 0 42 VOC SLO P

I 52 80 OAZL RESOLVER SIG 2 11T.$ 18 VAC 40

I I5 ao VRAO RESOLVER SIG 2 11 15 141 108 VAC 401 1

I 540 V CELAPSED TIME ISE l 1 1 0 410 SEC _ OK P

I51 V ONl TIME T 2 SP 11 21 2 C LO _ _

1 521 V CVERN ENGINE COF SIG 1 12 39 OFF ON STP P

1 50 VI R VERN ENGINE COF SIG 2 6 .OFF ON V LP

"ae I

1~ft" 500 Vm AM REOLE StG 2m~ 11 31w w4. 7.uVCm0.

__am=
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b -E AZC-2 7 J-OV INSTRUMA TION LOR 60
MISSILE REPORT NO- DATE PAGE,

1 4 S4 ~ aS I I 4 U U I
; I IIAIUUUIS4I

I i 3- -U'-
x DESCRIPTION OF -

3. ...... LOW me-" IIu S U M

1 522 x S ENGINE COF SIG 1 12 49 OFF ON 11 1 &IE

1 5221 X S ENGINE COF SIG 2 9 s OFF ON _ LPp

523 X S&V COF RELAYS 2 10 s OFF ON _ LP

1 5251 X PRE-ARM SIGNAL 1 1 12145 OFF ON. STP P

1 5261 X PRE-ARM SIGNAL 2 1 12147 OFF ON __ - P-

II 527 l PRE-ARM RELAY CLS 1 12O 35 OFF ON I STP 1 _ P

1 5371 X COMPUTER REDUNDANCY 2 OFF ON 11 1 8LP _ P

1 570 x STAGING SIGNAL 1 12 49 OF- ON STP p

M siAISCELLANEOUS

N 143 D 100STER SEPARATION 3 7 1 0 IN 14 7 01676 1 LU149 1131 1 P 27-111)3

m 32 x CONAX VALVE COMMAND I A 231OFF ON 1 SIP

7 8 I STROBE LIG T OCCUR I C 91 __ vDOC -SP P

4 84X 5 STGG LATCH MSW 01 8 OFF ON 11 1 1 67 44900 109 11 _ 27-11797

M 45 5 X ST(,G LATCI MSv 02 OFF ON a? *490a oo 109 2 7-11797

M 86 X ;i STGG LATCH MSW 03 3 8 OFF ON 67 44900 109 3 P 27-11797

M 87 X 6 STGG LATCH MSW 04 3 8 OFF ON 87 44900 109 4 27-11797

PPO PULSIUN _YSTM

PI 83 !B PUMP SPEED 1 2 5680 16400 RPM SLO 27 01267 11 19 1198 2 1P 27-11722

BI PUMP SPEED 568u 6400 RPM - SLO 27 01267 1 25 11984 P 27-11721

S PUMP SPEED 3 9.9 11.2 KPM_ SLO 27 01264 3 49N 1234 3 P 21-11720

525 D 5 M4IN FULL VALVE 0 90 )EC NAA ,

IfIP1 521 D 15 MAIN LUZ VLV 1! 12 3711 0 90 11DEG SLOII NAA 1205!X PI 27-17564

F P 6 THRUST CHAMaER 2 E 1 0 1000 PIAO S1 0 7 01731 5 6597 1235 P 27-11720

1t27 P VERNIER FUEL TANK 1 13 41 0 1000 PIA_ SLO 7 0!720 3 3554 1206 Y P 27-11651 4

P 28 vi THRUST CHAMdER A 33, 0 PIA SLO 01737 3 131911

P $2THRUST CHAMFR I A 35 Of 0D1 PIA SLO 701737 3 12071112712 P

33Al I404 ---R ill

lt15 illl Cmv ll~l VIE g111i Is1 " VMM.9 iqllll, U IC, SM M 70o A ft Md TOI =a "A"a osm Lo

'op" "N
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MISSILE INSTOUMENTA11ON4 LOG SHEET
MISSLE 8-E REPORT NO. AZC-2Z7-059-8 " DATE 31. OCT 60 PAGE__

DESCRIPTION !m m ' • "1 ,4N9

NNO.

S 1 01 11 ofJl81[naI a 611 n •mum~lwm pas a 0 74 n -11699Ia

P 30 P VERNIER L02 TANK 1 13 13 0 10001 PIA SLO 7 01720 3 3574 1208 Y P 27-11651

P 38 p B2 FUEL PUMP D|SCH 2 E 23 1000 PIA 15 7 01731 5 6579 1144 3 P 27-11722

P 39 P 81 FUEL PUMP DCH 2 211 1000 11 P91 11 7 01731 5 4567 1173 1 IP 27-11721

P 56P LO2 PUMP INLET 11317 0 1501 PEA -- 127 01243 9 DOO23 1235 P 27-11720

B59 p 82 THRUST CHAMBER 2 0E 11 0 600P1I 15 7 01731 1 5421 1244 P 27-11684

BP 60 P61 TRUST CHAMBER 2 El 9 0 PM 151 7 01731 1 4761 1244 27-11684

P 91 PIISI L02 ENJ MANIFOLD 1 13139 o 1000 LIA - OIJ 7 01731 5 6243 1244 Y P 27-21684

p 92 P11B2 L02 ENJ MANIFOLD 1 13 15 0 1000 IPIAI SLOI 7 01731 5 54451 1244 Yv P 27-11684

I184 P82 GAS GEN COMBUSTOR 11 3 ___ 1000 PIA ;O ::;:1 3 5 640 1 3 P ;27-1z120
P 1 85 P 1 TURBOPUIP GEARBOX 2 1149 0 1i PIG SLO 27 01243 5 15301 P

P is, P 82 TURBOPUMP GEARBOX 2 It 51 0 1 PIG SLO 27 01243 5 16108 P

P 279 P. 2 LO PR LU8 OIL MAN 21143 1 0125 PIA SLO 27 01243 9 0071F P

P 330 P$5 FUEL PUMP D|SCH 2 E 3 0 1500 PIA 15 7 01731 7 5726 1235 X IP 27-11720

P 337 P SGG LO2 IN. MAN I A 31 01 1000 PA SLO 7 01731 5 4580 1235 X P 27-11720

P 341 PHS LUSE OIL MANIFOLD 2 11 47 0 1000 PtA SLO 7 01731 7 5627 P

P 351 P$S LO2 INJ MANIFOLD 1 1349 0 1000 PEA SLO 7 01731 5 6565 1235 X P 27-11721

P 473 P SiLO PR LUB OIL MAN 21145 0 100 PIA SLO 27 01243 9 0036F P

P 474jP V CYL PRESS REG OUT I A 1 0 1000 PIA SLO 7 01720 1 5821 120* y P 27-11651

P 530
1
T S LO2 PUMP INLET I I1 9 M300 M2701OGF SLO 7 01649 11 59 1197 X P 27-11720

p 671 T TH SECT AMS OUAD 4 1 11 39 M100 300 DGF __ SLO 27 01287 3 21318 P

P 709 T SGG COBUSTO 3 11 9i 0 1500 OGF SLO 27 o1247 3 73L 12343 P 27-12720

0713 7 10 GAS GEM COMBUSTOR 3 11 5 0 1500 00$ SLOI 27 01247.- 3 721. 1210 1 P 27-11721

P 7141TI82 GAS GEN COMBUSTOR 3 11 7 0 1500 DGF SLO 27 01247 3 SOL 1210 3 P 27-1172

S CUTOFF RELAY 1139 91 0 20 ii C___ STP _ _

P 547 XII81 CUTOFF RELAY 1 71 S 0 26 VO jo¢ STP - -

1 p 46XCOI4PLETE COF RELAY 1 131~ 5,1 0 26 VD T P-

* l I iAUTOPILOT SYSTEM

S ROLL DISPL GYRO SIG A9 P3 3 DEG 51 P

.__ __ - - - _

ItuIC. ucl,ý ft) Am . TH aI ONO I NII1
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MISSILE 8-E REPORT NO. AZC-27- DATE T 60 PAGE, 7

b4 a 461113

DESCRIPTION i .

51 621 0il PITCH OISPL GYRO S1G 11 Al 11 143 3 11DEG I 5 11

60 YAw UISPL GYRO 516 I1 A 13 1 3 3 DEG 11 p

S 2033 D Il PITCH ROLL 1 7 11 M!5 5 DEG 10 7 016.0 7 737 1212 w p

5 203 D 81 PITCH ROLL 2 11 7 M5 5 DEG 30 7 01680 7 737 1212 Y 14 27-11721

S 204 0 B2 PITCH ROLL 2 E 151 M5 _ DEG. 10 7 01680 7, 894 1212 Y E 27-11722

520-5 0 1 YAW 1 6 11 ms _ DEGI 11 7 01680 7 955 12124 A

1205 D 1 YAW 21 5 5 DEG 301 01680_ 71 955 12124 M 27-11721

20 2 YAW 19 M5 DEG 1, 7 01680 7 871 1212 2 P 27-11722

2 V1 PITCH E 7 0 50 DEG l0l 7 01414 1 08327 1123 4 P 27-11699

223 V2 PITCH 2E 5 0 50 EG 10 7 01414 1 07675 1123 2 P 27-11699

233 V YAW ROLL E 13 1M70 70 PEG 10 27 01205 1 290 112,4 4 27-11"99

1 234 DiV2 YAw ROLL 2 E 17 m70 70 )EG 10 27 01205 1 305 11292 P 27-11699

5 256 DSUSTAINER YAW 1 4 143.0 3. EG 6 1 7 l1680 9 .. 19 S 2

S 256 1ISUSTAINER YAW 2111 1 33.0 3.0 )EG - 11 7 01680 ? 939 1210 y 27-11720

5 257 0 SUSTAINER PITCH 1 5 M3.0 3.0 DEG 6 7 01680 3 200 1210

s 257 0 SUSTAINER PITCH 2 11 3 13.0 3.- DEG 3- 1 7 D1680 3 4 121 14 27-11720

1 52 RP OLL RATE GYRO 11 08 m O s- 1, _ _ 22

52 R ROLL RATE GYRO -1, 13 148 8 0/s 1 _ _m

S1 53 R PITCH RATE QYMO a.!. I 146 6 0/S 15 22 p

s 53 RPITCH RATE GYRO SIG 12111 1  
o 9/ S- 16 _____1____

54 R1YAW RAT- GYRO SIG 1 81 146 6 0/S 15 22 11 p

S 54 R1YAW RATE GYRO SIr, ?ii M6 6 0/S 15 U

S 248 X A/P PG SWITCH 17 1D133 OFF ON VOC STP 1 _ p

T TELEMETERING III

T 2 T181 T/C REFER JUNCT 1'GI 19 0 20011MGF SLO 27 01287 1 22143 1173 1 P 27-11721

T 3 Tlb T/C REFER JUNCT 1111 23 0 200 DGF SLO 27 01287 1 22160 1235 X P 27-11720

PROPELLANT UTILIZ

1 80 LO2 TANK HEAD 113 31ID 0SLO 27 01280 1 277 948 27-118643S81 P FUEL TANK HEAD 0j 10 SLO 27 01290 1 3140 9483

1-H"m M11114 ow AN W 111111 w mT iu ie n m aa u o L m"
Itm mm m w t tm? oM ow"mavpw l n



REPORT '0. AZC-27-059-b

SECTION 8

7as - T5 it 5

911 ERROR kATlO 10 -EM+00 0-1 1ý A'~ M5 5 VC)c ;SLO '1

AZUSA

ziZ 3i E l. XP'OJ0P RF INPUT/AGC 11 Al 17' 10 03 ____ 731

M10 __ __ DOM__

1 ~ F 4 _

-~ -~t-

~4-4 4 1 ý---4 A_

'T '

T1~

NJw -t Namail .L 7I! "'!I I 'i~ 7.0 7
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" REPORT NO. AZC-27-059-8

Mw N-1SECTION 9
CONVAIR-ASTRONAUTICM 3O CTOB 931 OCTOBER 1960

8-E AZC-27_J0SJ4E INSTRUMENTATION LOC SVE6 0 1
MISSILE - - REPORT NO. DATE PAGE-

MITT, IETMIN T 0 M N

IIlU I I IA t I
o NtIM STATION

DESCRIPTION E I o14No IudlUs

1 1 H . r 239 x O 1: 43 . I a9*4- '1 a 4 1161 m F il

COMM. RATE-CONT. I 010

400 CYCLE AC PWRSUP I 1K 3 7 0) '30 SLO - P

p 83 B 62 PUMP SPEED 1 580f5400, RPMI SLO127 01267 11 19 1196 211P 27-11722

P 349 BmS PUMP SPEED Ii3 29.9I 11.2 "TKPM SLO 7 012,4 3 49N 1234 31P 27-11720

286 0 SUSTAINER YAWA ' 3.0 3 01_ 7 01680 9 93911210 V P 27-11720

1S 257 0 SUSTAINER PITCH 1 5 I'M3.0 3.0 DEG 6 7 01680 3 100411210 X p 27-11720
-I Y' I --

20, 0 61 YAW 6 M5: 5ý! DEG_ 10 7 01680 7 955 1212 4 P 21-11721

10 II v RSC CUTOFF OUTPUT_ 1 6i Sý o 3 vOC M

~51 2031 D 31 PITCH ROLL 1 7 V' M5[ 51 DEG 10 7 01680 7 73T 1212 Y P 27-11721
SCUTOFF RLAY 7 S i 28 VOC I

S 54 RI YAW RATE GYRO SIG a M6 61 D/5 15 2 1p

5 53 R PITCH RATE GYRO SIG51 9 M6 6 /S 15 22 P

1 55 R ROLL RATL GYRO 10 M81_ aoi i5,D/ 2P.-1------ --U- -! - - - - -- .

H11

I,* ON__ 1AIIO Of___NM1MWRTN___MI, s"111 Ii .N

__I.. .. ... . . ..• -r-.. .- _ _ . . .

• -- --. 1-t-• --• ... .. -44-, -.-t- _ _ _ _

K ". •-- t1.. ... .... 1. . _• _ _ .. J ___.--- •_ --_I
t i , ,

ri i - I d

IU9N19___r,. *U*YO 99t1(76 .T09* 4l11Ž W UN 90 9111NI. l 9,~016 iS ' s i

li IHI N A * I NIISON0AOLTO 9SIOI R 4N"04 OSZN.94 NNTON A



REPMOIT NO. AZC-27-059-8

SECTION 9

3OCO R16CONVAIR-ASTRONAUTICS31 OCTOBER 1960

MISSILE INSTRUMENTATION LOG SHEET
8-E REPORT h*O.AZC-27-059-8 DATE 31 OCT 60 2REOTNO.DT PAGE

O1 DECRITI'ON ,A...'
No NO. uet

B~- -. 4 
-"23 rnu 1, 0 0 14 3 9 1 atS7 H hl 4 1U . P I o ' a a a 6, wU53 ~ " mos Iwn it it

COMM. RATE 2.5 RPS 1 11 0

G 532 E MOO III R8 RF OUTPUT 1 1115 E 1 S0O .5_1_E___P

F 115 T L02 PRESS REG INLET I11k5SIM20o 2001OGF SL 7 01684 3 155R 1205 4 P 27-11682

G S04,C NOD Ili MAGNETRON 1 Il- 7 0 o.9 MA SLO p

P 530 S L02 PUMP INLET 1 11 91IM300 M270IDGF SL.0 7 01649 11 59 1197 X P 27-11720

IF 146, 71.02 PRESS ORFC ZN 1 11 J1 0 500 OGF SLO 7 01684 3 50126 1121 3 P 27-11732

JA :38 7 AFT SIDE A FRAME 02 1 11 1311ml10 30: DGF SL0 27 01287 3 21266 P 27-11793

IA_ 45 IAMB F 5TG VLV 03 2 0 300 SL 7 01287 3 21272 27-11793

1G 01 OOIIP G 17 0 P44.6 VOC SLO _____IG531IIOD Ill| PS AGC I, I ISLI

1 21 TJ1 /C REFER JUNCT 1 I1 191 0 200 DGF SL.0 27 01207 1 22143 1173 1 P 27-11721

79 V MOD III RB AGC NO. 1 1 11 SLOI P

T/C REFER JUNCT 23 0 200 DGF SL 27 01287 1 22160 1235 X P 27-11720

1001 CALIS 1 11 25

01 CALIS 1 11 27

O% CALS 1 11 29

A 840 T FWO SIDE A FRAME 04 1 11 31 MIOO 300 SDGF 51. 27 01287 3 21436 P 27-11793

A 645 T ANS FWD 81 04 1 11 33 Ml10 300 DGF SL0 27 01287 3 21439 P 27-66794

P 247 T 8 TANK HE BOTTLES 1 11 35 M400 ;250 DGF SLO 7 01633 5 28 1221 4 P 27-11682

A 641 1 AMB F STG VLV 01 1 / 37 P4100 300 DGF SL. 27 01287 3 21276 p 27-66793

P 671 l T. SECT AMS QUAD 4 101 11 39i P410 300 DGF SLO 27 01287 3 21318 1P

I I,
IF 17 T FUEL PRESS ORIFIC IN-11 431 0 500 GF SLO 7168 30

Al69TAMS JET RAIL 04 11 114 4100 30DF SLO .27 01287 3 21768 27-11793

G CONNECTED TO 1 11 17 1 11 47
A 81 V RB REFLECT SET 11149 PM2.5 0 VC SLLO

V CONNECTED TO 1 11 21 111 51

A G4302 C PB-IP MODULATCR AVG 1 11 53 O4.7 0 VDC SLO P

SYNC & 100% CALlS 1 11 55

I CONNECTED TO 1 11 55 1 11 56I

CONNECTED TO 1 11 56 1 11 57

CONNECTED TO 1 11 57 1 1 ' so
CONNECTED To 1 11 se 1 1159

- a. 1110 US Of 9
18,ScU c€.I©PUml ,W 4 4 3 him I i nfl I? .



_____________ R RPORT NO. AZC-27-059-8

SECTION 9
CONVAIR-ASTRONAUTICS 31 OCTOBER 1960

AZ-7jii*EINSTRUMENTATION LOR %WTQ
____________ PEPORT NO0 DATE 60__________ PAGE, 3_____

DESCPJP"TiCK

l i iCUMM. RATE 5 RPs 1 I VNG ~

531 TGYRO 12 1 12I3 6.31 DOC
1  

310 LOU

rI53 TGRO2 11 ~ 63i 6. O iLO __________p
GYRO--- 2- _____I___I

1 53 T! " 6IMINACLE 1 12i 51; 0 1 100i; DG I jSLO _ _ _ p

A , 5~88 P1 WAVEGUIDE PRESS 1 1' 12i 7i 01isIIP

A 58 PFAEUDE PRESS 2 1i 12: 9, 15PI SLO 17 01255 1 ____P

1 540! Vj: CONTROL 113 PHASE t3 1 12 11, 01 13011 vDC~ SLO I

Ij 534I Till ANALOG; SIG CONvERTEPi h 2 11 01 100i, DGd SI

1 111BNAL 1. 121 15is 01 41 1PIA' JSLO _______ p

DI1C 70172 57ý 030jPA 5631 1213 2 p 27-11400F145'1 P 5 CTL HE BTL I1C I 27 03011 . SO_____

1 5351Tlj COMPUTER .1112 19 01 5011 DOC! SLID 1____ __ P
II 25 IP

-~1541' V1I CONTROL M22.5 DSUP i11 12' 211 i 0 25 SLO ______

-~PI 155 Pill 81 GAS GEN COBSO 12~ 23S0 00II LO 7 01731 5 6561 1173 1 I~p 27-10722

100%~ CALl-a 1 12 2511

0%~ CA.~t 1__ 1 2 27~

ttt CALII3 11 122,

F 20 1 IfV~EC" 1 AOIIPA LO 7 01727 1 4304 211674 Pi 7-11682
F!20P bT EBTTE 23iij 040 PA SO2

,Pi 184 P1 132 GAS GEN COI~iUSTORiI 1213 0 1000!ijPIA SLID 7 01731 5 640b 1144 3 P 27-11720
-1'xPRE-ARM RELAY CLON ___

1 27 Y____ 11O 1235 1 OFF ON 1

9' 529 DljIS MAIN L02 VLV 1'112 371I2 901 DEG' 5.0 NAA125xp 7-74

I 544 V I COMPUTER M16.5 PSiJP 11 2 ý M2 0 01 vOC] __SLO1 _______pI

11 548 V ýCOMPUTER 38 PSP 1~ 121411 0 421 VDc] __ 510p

H 433 P 1131 HYI) ACCUM~ULATOR 1i 12~ 43i 0 35001 PIA ISLO 7 01731 91 5076 1173 111PI 27-11721

51 2 5 X PRE-ARM SIGNAL 1 1 12~ 45J1iiOFF ON I _ _______ __

ii 526 X PRE-ARM SIGNAL 2 1 12 47j10FF ION ________ -

15211 x IVERiN EN61INE COF SIG 1 12149 11OFF ION_ ISP__________

522 x 5 ENGINE COF SIG 1 12] 491 OFF ON { 5Pp470 x TAGING SIGNAL 11 12149 1OFF ON PSIPI

1 P US/VERN HYD PRESS 1 112 511 0 3500 P1 PI L 01720 5 5621232P 27-11450
iF26pj8TANK HE BOTTLES HI 1 12 531 0 350PAt L1 7 01720 5 56511ie?4P 2-16

SYNC &, 100% CALIB I 12i 55 .

I ,CONNECTED TO 1 12 55 1125

CO NE TE ---- ---
CONNECTED) TO 1 12 56 1 25

_4CNETDTO 1 12 58 A. 12 59 1

is US CTIOM N31 00 IN. IIE UMIIIMM 40 Itutli 10 U III AW MA M 10 il % Elmot ftMO 16 414110"n I7W L



REPORT NO. AZC-27-059-8

SECTION 9

31 OCTOBER 1960 CONVAIR-ASTRONAUTICS

~~ eW IP4STUMN9STATION LOROF~T

3 4 1 8 1 1. 0 "1 No! as - - I a l - aI a- a an"now "N a afaraIn111

COMRTE 5RPS 11'0L..______

Fi248_X1 A/P PG SWITCHi 17 3 OF ION VOT

P 4IxICOMPLETE COF !!fLAY I 413: s o 28H vOC{ I STPP P._____

0) 1,fV RSC CUTOFF OUTPUT 1' 13 ? 0 111SY ______ P
P 347 X11 CUTOFF RELAY Ii13i 9 01 281 VOCt STP ____1_

E, 281VII-M4SL SYSTEMS INPUT 131 011 o 301 VOC, __ S.0 _______ 11 lpP 3P'VERNIER L02 TANK 1 13 1p 0 10001 PIA SL 701720 3 3574i28 27-11651

IPI 921PI182 L02 INtJ MANIFOLD jii13 15fl! 0 10001 PIA __SO 7 01731 5 5445 1244 Y P 27-11684
P1 6P&12PP INET 1131 '01 .2Žl PIA SLO 127 01243 9 00023 1235 XI P 27-11720

13 13 .'______
lu 81 P : FUEL TANK HEAD_ 1 13 2111i 0 5 P10po SLON 27 p012SO I 3140 94813 1P] 27-11683

IE 53. VI 400 CYCLE AC PHASE C 1 13 2 3_ 111 1051 1251 VC- SL 11 11P

j 0 P £02 !ASK HEAD 1 113 3111 0 5 PlO S10 27 01260 .1 277 948 3 P 27-11"43
1 P L02 TANK~ HELIUJM 11 1-3131 0 45 PEA 51 701723 11 3441 r484 3 P 27-11679

F PFEL TANK HELIUM 1 13 37 11 0 100 11PIAF 510 7 01723 131 319011 S48 3 P. 27-114113

P 91f P 181 £02 INJ MANIFOLD 1 13 3911 0 10011 P IA _ O 51 701731 sf 624J 1244 Y p 27-116a4
1545 V 121751SIO COMPUTER MID PSUP 1113 411112 N75VD(. _SO____ PP
'I5471VI COMPUTER 4 PSUP 114 ,VOC 510I _____

£L02 PRESS REG INLET 1 3 5 300011 51 0 71319 64 1137 4 P, 27-11462
IP ? P IVERNIER FUEL TANK 16313.. bI3IJI01i 10011 P 510 LOl 7 01720 34 3!154 1205 Y ~P 27-11651
iP 3511 Pil 5 0 N AIFL 3 0 100 IOO AI ISLO 7 01731 5 65650 1235 X P 27-11711

F 34 P ,1FUEL PRESS ORIFIC DP I-l 11 oi 0 71 PTO! 10L !27 012180 31 1363 11.17 1 P 27-11732
E 31 Vil CONNECTED TO 1 13 23 1 13 53

i ISYNC & 100% CALIS 1 13 55 - ______I--I CONNECTED TO 1 13 55 1 13 !06 f ~-
I COXX:CvEO lo 1 14 lit .

CONNECTED T0 1 13 57 1 13 5

I CONNECTED TO 1 13 531139

0119 41111 amom IUM Im Room vt no I's Sa Mtm "a va w wemaa ,L"a, ~ ~ ~ ~ m VZuL NIINIOft"a111aaat[ M 0146WIN 4111 10 m U.tlaaWW



GE L REPORT NO. AZC-27-o59-8e

CONVAIR-ASTRONAUTICS O31 OCTOBER 1960
MS ISUIlUMEWTATION LOG SHEET

M.'SILE -EbOT I.. AZC-27-059-1i DATE 31 OCT 60 PAGE_ _ _ _

S..J . |4ti I ', (

DESCRIPTION ~~1 waP~

S., • +i ,- ) 1( UM
___ /- UiI+ t rol * l| U 4 USo.U04 * U

so va am + ; ou iNw a!COMM. RATE 10 RPS !,A 0J

ýE 51 V!;1400 CYCLE AC PHASE A! I A I 105i 1251j VAC SLO 11 p

A[ l jl SHY ACCUMULATOR 11 A' 31jý Ojý iSC 1PIA jSLO 117 01720 s p__

S11 15C 100 UV __ _ __ __ _ 173
_i '# S kI INPUT /AGC I~ A' S 1 K 11_ UV_____ __

vil ERROR RATIO DLMOD OPI lA 7 il : 145 __________L 11

0! 11 10 ROLL OISPL GYRO SIC 11 Al 9 __ 11 P3 3 bEGI __ 5 ______ 11 __ pi

- !G--+------+- C- . . YRO 5IG 1. A' 13!- " 1 M3 3 1D G - 3 11 ___
13P! 43 3 DEG _ o ,, 11

cS 613 DYw ISPL GYRO __ ___ I-A 1

P!74i-P[ V CTL P 0 1000 >PIA - SLO 7 01720 1 5821 1208 T PI 27-11,,1

Z; 3, E XPOhDR RFP INPUT/AGc 1ý A! 171 1M 120 0,1 D8)4 3 731 _____

Ux SEPERATION SIG I I A 19 1C OF o4 cI s-rp

-Y ... -• . . . .-+ - . . . . . . . . .. Il+ - < - u ' . .

A 1 131 P 5 THYD PUMP DISCH I O0 3500 PIA SLO 7 01720 p

1OF ST I

32X CONAX VALVE COMMAND I A 23'T on

Y -k ... -+ +• . . . . -++---i ,--- F -+ - - - _ _ _ _ -

0% -ALTO I1 A 271,______
S0 CALI ii I A I 29

Ip 3371 F:! SGG L02 INj MAN i I Al 3111 01 1000, PIA SLO 7 01731 5 6580 1235 X PI 27-11720

P 281 Pi!1 ViTHRUST CHAMBER I!i A 33 04400 PIA 51.0 7 01737 3 1319 1127 4 P 27-11499

9 P1 PV2 THRUST CHAMBER I AI33 0 400 PIA SLO 7 01737 3 - - 2P -11499

S.... t - ---.. .. . . . . . .----- -- -- __--__+_.. ...

I! 91 viCONNECTED TO I A 7 A 37____ - -

i! 61 Dli CONNECTED TO I A 9 1f At 39 i 11_ _

i 62 D 1CONNECTED TO, A 11 11 Al -'III--

S1 631 011!ICONNECTED TO 1 A 13 Ii A143f __ _______

I t liol 11L -tll Al_?I!

526 MAIN FUEL VALVE 11 A s 0 9J 010I SLO NAA p

I 1 S/ i 01

3 Eli1 CONNECTED TO 1 A 17 11 A 47

- 147j2-S RD- A 0- '- P-" . SLO 27 01280 1 310 /SSx 3 P 27-11132

F 65 P,ý L02 TK HE LIN 0 * C Ajsi 0 45, PIA, SLOI 27 01243 5 13300 1127 4 P 27-117)2

M 32 Xl: CONNECTED TO I A -3 L lll 1 53 1

SYNC &100 CALIB 1I Aý 53j

14CONNECTED TO I 53 1J A;__56!1

iI!ICONNECTED TO A 36 AA56 1 I

tI

-+ -~ 4 __r_"___ t

- I • Ii. CONNECTED TO I A 57 1, A

( :iCONNECTED TO , I A • 5 1 i,. A l59!7--- ... . 14 -. . . . . . . . i + - .- - _ _ _ __...._

"!!imomI Uc; "a mtIm 1) of to W 19 U M I W 95 d E 1 u ft, ,

-to, . . . . .. s - -+mo- -o--A Las Pric m r w "



REPORT NO. AZC-27-059-8

SECTION 9

31 OCTOBER 1960LO A A A S
-EAZC-27 1-0'WiSIE INSTRUMENTATION LOAX Sfff6O_______ REPORT NO. DATE,,_PAGE 6

fDATE PAGE

lAN-S I4•2- if

CiNE TE TOl nuil m f L 4 11 O 1461171 "Oi 33 i. n

COMN. RATE 1/8 RPS I cu 0

56 CONNECTED TO 1 C 11 i l 21
1 CONNFCTED TO I 211C1

N1CONNECTED TO I C 3 1-1 C, -

Ij 560 0il CONNECTED TO 1 C 31

1150OlCONNECTED TO I C 511 . 116
I 5600 CONNECTED TO I C6 1 C! 7-

5610 BINNACLE Y AXIS I 1 C! 9 M.1 O. G 600 _

CONNECTED TO1 T

O CONNECTED TO I C 918I

1 561!o0' CONNECTED TO I C HI

11 5 6 1 10 CONNECTED TO I Cl1i C12

T 11 0 CONNECTED TO I C 12 1 C 1

II 561!0 CONNECTED TO I C 13 1 2 14

561 011.CONNECTED TO1I C 14,.1 C Is ___

1 562 018INNACLE Z AXIS I 17 !10i 10 G _00_1 -

1 582 0 CONNECTED TO 1 18 1 .....

1 56 1CONNECTED TO 1 C is 1 I

1 562_CONNECTED TO I C 29 1 C20!111

S 562 CONNECTED TO I C 21 1 C 21

1 562 0 CONNECTED TO 1 C 21 1 C 22

" 2 0 CONNECTED TO 1 C 22 1 C12 ___

A 1564 0 CONNECTED TO I C 21 1 C22A 1 54olCONNECTED To 1 C 22 1 1 3 - - ______

A 1 54 01CONNECTED TO 1 C 25 1 C~ 269_____

A 1 564 OH CONNECTED TO 1 C 27 C-30- - - ______

40 CONNECTED TO I C 3[ 1 C3 ..6 01 COP TER TO XI C C9ig -31 -l! 1116 i801

L O 5 101CoP4NECTEO T0 1 C 35 l34ii 1
a 1115S6150 CONNECTED TO iC e, i il x 1i~~~ I-

II 565 0 CONNECTED To 1 C 34 11 C 3!6- ______

._____1___I 6

"n mtt aaf JMITU4 UftSW" 1 7w lt"OVN aW "d Is sumw ITNI NI# 1 w "mCSNELW tiN.C. "1 T•W=s U SWATIN O WW= 0 -A 18 W*Wn*IE Pat f 0 IrnvU W L"S

-

U 

-



KiN FlIT'REPORT NO. AZC-27-059-8
SECTION 9

CONVAIR-ASTRONAUTICS
31 OCTOBER 19G0

MISSIE INSTUMENTATION LOG SHEE
O-EIL ___________ op AZC-27-059-8 DATE 31 OCT 60 PAGE______

A 43 1 II14 is 116 11111_ __

I DESCRiPTION

Low His"3

IN ;! e u u. IN a le4 46 ale 4 i3WE 4PUU..3 43~ x In7 '1o

A 51~ 0 :' CONNECTEL) TO I C61~ C 7

56 ~CONNECTEC. TO I C 37 1 138

A 11 565101 CONNECTED TO 1 C 38 11 C1 39.1- -

A__ 11 5661 0J COMPUTER Z AXIS 1 C1 41 *4101 I.g .~ -

A 5661 OH CONNECTED-TO IC4

ji566 O CNE T ob 1O C 42 11 C1111

C6 ONNECTED ______ C 1]4 C 434, _

I 66104 CONNECTED TO I C 43 ~11 C 445 I_____
COI 45{

! 566 0;:; CONNECTED TO4C6 ______

A :I' 566ý 01.CONNECTED TO IC4 1C

O0 CALIB I CI 491!

~ 50% CALltI I 11 C! 511h -

j;100% CALIB 1' C 531

I SYNC & 100%CAL18 I C 5511 ___1__1

ICONNECTED TO 1 C~sj 5611 C -7 __

iiCt-E TE TO I _7 1_ 8

4 1CONNECTED TO I C 56i 1 Cj 57

m! 78, _ _ LIGHT OCCUR 1 C19S 1O SPP

I~~ p!_____

"t .1 -1- -M____



REPORT NO. AZC-27-059-8

31 OCOBER1960CONVAIR-ASTRONAUTICS

6-E AZC- 7-O'~-INMTUMENTATION LOP, 9F*U
____________8__F REPORT NO, AZC-27- ___-_LE DATE OCT______60 __ PAGE______

II -~ ~ OAWIMG

O~SC~iPTION LOW SIMlTANýcI"~

IIICOMUTEDIGITAL CH4MNEi .E0i

02 L:IYV 1 l A 01 22K ; F/5 10K 1P

1 503 Llil________COMPUTER VELOCITY yII F ,o1 ! 4 HF/ I OKI.1 1 1P

Ii5041!'CMU VELOCITY Z I! E-1 C;F W 6K F/S, 0 P

?1 5101 b~IELAPSED TIME SEC I~ _0' &KI____

1 55 HCOMPUTER POSITIO?, x I lE E 01 6KI NM I 10OKI Pi

1 i 506~ ~ MI1CMP 4E POIION Y 11 E FIJ M30 5001 NM 110KI P

1 5()7 m 1 COMPUTER POSITION Z j11 t 0 ~l 700 mm I 10K I _____

I! 509!HIIAZM ERROR FUNCTION IME 0 5O0 NM 10K

5(S 41RANGE ERROR FUNCTION I E 1 0 6K NM 10K P

H_ - - - _ - - _ _ _ -

__ _ __ _ _ __ _ _ _ ______

Ell__ ji Q% _

"Mi a= - -aoelsu"vvfe'"mLm 1w1 u or.No"m MM.- 1 "I,"
____ ___ ___ - ____ _ 7



REPORT NO. AZC-27-059-8

CONVAIR-ASTRONAUTICS SECTON 9
31 OCTOBER 1960

MISSILE INSMhUMENTATION LOG SHEET
________ EORT t.O AZC-27-059-8 DATE 31 OCT 60 PAGE 9

'19 il 2 I4 96 9

I -I" 949G
, L j 13 a 0 :

S- , - 1 U ___F 2_ __68 RPM _ SLO 2T701267 1 ,•196 27-11721

pROLL REOLVER Sn mi 3 M0 1 6 A 1 __ " Uv

L~53 PITCH RESOLVEH~IQ. $1 -l30

jJ.4 Auw STEERING sG142! M t3 ) •

54'D PITCH SERvO ERROR 62 M4.6 4.7i 24P1 _____.

lvERN ENGIE COF SIG N. OFF ON BLP

I j

R3 V Dill PINT GYRO PICK-OFF 42,71 2,7 .i M30 30 VAC%

j57 1COMPUTER REDUNDANCY 2 7 S OFF 01 BL_

1! SB v' AZM RESOLVER SIG 2 $1 M7.8 7.8 VAC 40 p

581 W1 TIME T 2 Bi BLP p

1 5 5) 01ROLL SERVO ERROR 21 9 M- 4.1 DEG 100

522 1 X S ENGINE COF SIG O29 FF ON BLP p

SI 551 Oil AZIMUTH SERVO ERROR 2 10 1M5,1 5.1 MIN 10c P

1 SGV COF RELAYS 2 10 S OFF ON BLP p

1.1A _________omm to g nma m. m
I -, Inc -M It _

X14,-I~ l _ _ -, I _ - __ _

9 I 2 I I n9 i4• 1 2u 0!4011



REPORT NO. AZC-27-059-8 -6 sjl-

SECTION 9

31 OCTOBER 1960 IAT tA

MISSILE REPORT NO. AZC-27-O INSTRUMENTATION PA SEET6MISLE_____________ _____________DATE ___________PAGE______

:11 is 11 13 111 to 4 i I I I fII?

I O•I;NI 3 UkM•a SY
DESCRIPTIONJ DRAWINGMI

-COMM. RATE 2.5 RPS 21 0 11

S 2561 0 SUSTAINER YAW 2 11 1 MS3. 3.01 DEG 1 30 7 01680 9 ' 939

S 257! SUSTAINER PITCH 2 M3@0 3.0 CEG 30 7 01680 3 1001 120

S1 YAW _MS 5 EG 7 01680 7 955 41

81 PITCrI ROLL 2 111 7 MS 5 DEG 3 701600 7 737 1212 M

I!, YAW RATE GYRO SIG 2 11 9 M6 6 0/5 is 1
-Ii~

I 33 .J PITCH RATE GYRO SIG 2 11 11 M6 6 , /S 13 M

S 52RROLL RATE GYRO 21113 mS 80I/ 1

l29 V1 ROLL RESOLVER SIG 2 11 15 1M 10 VAC 6 11N

I !1 330 V PITCH RESOLVER SIG 2111 17 M30 30 VAC 10 M

1 528 V 1YAW STEERING SIG 2 11 19 M3 3 VAC __

54 C PITCH SERVO ERROR 2111 21 M4*1 4.1 MIN 20 M
S552, 0R.DNDT GYRO PICK-OFF 2 11 23 M2,7 207 MIN _

100% CALI8 2 1 5

0% CAL19 2 12

5•0% CALIO 12

I 580y VAZM RESOLVER SIG 2 11 31 M7.6 7.8 vAC 40 M

I 50 0 RPOLL SERVO ERROR 2 11 33 i441 4.1 MIN 1- 11 N

11 531 D AZIMUTH SERVO ERROR 2 11 35 MS,1 53.1 MIN 0
F 2121P FUEL PRESS ORIFIC IN 2 11 37 40 70 PIA _ SLO 27'01243 7 0074FI 1127 2 P 27-11732

A H18 PS HYD PUMP INLET 41U141 0 100 PIG SLO 87 93900 048 P

± 279f PB2 LO PR LUS OIL MAN 2 11 43 0 125 PIA SLO 27 01243 9 0071F11

473 P 81 LO PR LUB OIL MAN 2 1145 0 100 PIA SLO 27 01243 9 00361 p
P 341 P S LUBE OIL MANIFOLD 2111 47 0 1000 PIA _ SLO 7 01731 7 5627 P

I 81 TURBOPUMP GEARBOX 2 1149 0 15 PI SL 27 a1243 5 1J -3|

188 P 82 TURBOPUMP GEARBOX 2 11 51 o01 I PIG SLO 27 01143 5 1&108 P

SYNC & 10o0 CALI8 2 11 5_

NNECTEO TO 2 11 55 2 11 56

CONNECTED TO 2 _I 561 2i ill ....1 1

CONNECTED TO 2 11 5712 11 ,8 ,

CONNECTED TO 111591_______- . , tf

93. '-1 C. MUCI*"S ?13AN 7W. n"" isBU powI T MU I VI LAW,
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REPORT NO. AZC-27-059-8 ;~

ShIXT7O0Y 9 V,

31 OCOBER1960CON VAIR -ASTRONAUTICS
8-E AZC - 7- MK~jE INSTRUMENTATION LOP, SI¶YT60  12

.S. E . . __ REP'>- NO. DATE RAGE

DESRIPIO MtA.."44 I O

': I ir " !4LO , I'!i• 12 ýj MU %? ll' l 1 04,t a l

SCO4.. R 3TE 0 RPS 2 1 0

P, 6) Pl S THRUST CHAMbER , 1 • 0. 1000 "PIA 15oý " 01731 5 Y7 27--17Z0
______-_... I6-'7, 1' 1235x"P

FUEL PUMP DISCH 2_ 
1 U ,j 0I7-

330 34~ DI 150 P IE~ A! 15 7 131 7 1 6 Z--1 I
5, 22 D V2 pIP,7w 1! 51, 50 DEG,, 0 7i 670iZ11242,1 27-11699

11 2~ 2 2'! iI V1_PITCH 2 E 1 7 ~ DE5O Gý 10 7 01414 1I 0832' 112 4 719

Pi 60"; il 81 THRUST CHAMBER ~ 9 0,1 o 8001 PIAý 1511 7 01731 11 4761 I1244 YjP1 27-11684

7 ! • 233i D1 Vi YAW ROLL 2' e M 131 oi 70i 0 1 j 27 01205 11 '90 27-11699

2 i 82 PITCH ROLL 2 E 15. M 5! OEG 10 016d0 7 93 Ik12 Y P 27-11722
4 YAW ROLL I I ' 27 01205 1 305 112 21 27-11699

2 3&- ' C;- -1 EI- 1- M70 -i D l - ,S.•! 201•i 5; 2. YAW•1 M5 5•! • . .11' .... ý 01680 7 o~ to 7 ll
2
0
6  

2i 01 2 El 111 i G, 70 871 121,2 1 P 27-1172

Pal P.8 FUEL PUMP D)15 H '~ 2 Oi0l1 P911 1 073 5 6:1113_.P 2- 71

~ 381pi, 92 FUEL PUMP 27 2 1 E I -11722
-1 I5C0 4 j2 , PIAI 151 1 O1731 5 6 .57Ij1143 PI 27-12

1 10G% CA06 2 E 25'

1 _+- - _
_ _ _ _ _ __-, - . . . . _ _t t- I-,- - - - - - -! -i

501 CALIS 21 T 2

P 6, " iCONNECTED TO 2E 1- 231-i ,'3301 Pl CONNECTED TO 2 E 3 2 te 33'

~ 2~oICONNECTED TO 2 E 52 I31!
S -7---• - . ...--- .------- I- - -I-• • . . . T. . .

I 222 Dj CONNECTE;D TO 2 E 7 21 l 2 E; 371

59P CONNECTED TO 2 E '11 2 E4

233 DL CONNECTEP ýO 2 E 13 2 '3'I-

S 204 UI, CONNECTED TO 2 E 15 2 El 45ý

S' 2 -4, ' CONNECTED TO Z - . . .--- ---

Z. TO2,! CONNEED TO2 e 1?42 ET 9T i : I

P' 39" Pl CONNECTED TO 2 F il 1 21 El 5s11 1 I I

! 38I pIll CONNECTED TO Z E 1' 2' 5e

C k E T DTO E 55 2 
.5

S i CONNFCT ' TO 2__ 56 E 7i

(ýJNNE C T V TO 2 E 57 2 E :3 ýBt-
CONNECTED TO E ! f3 2ý h t1T4

A -------- -
3! xl RSC DESTRUCT OUTPUT 21 F, 91'jj IL0I.~ P ____ L..__Ol 30 1 V~c 5 , ']

ISU3 IC., 37707$ 733 AMC 7% 3 H 3770033311000 U300 FV"t Of,03ýfg 141(W 1i ON111IT9, P7 LAW

F. .;i7



NOAZC-27-059-8

CONVAIR ASTRONAU rcs SETO 9

8-E Z2 INTRUMNT~lONLO9~S~.T 6 0 31 OCTOBER 1.960

~ ~EP~T '-,;DATE PAGE______

113 4 is 6 71

Zs I I I I~3

I DESCRIPTION Zro30 0 USB

I~ ~ ~OM.RT CONT. 3, 30~ I " 333133W143,7

143ý DBOOSTER SEPARATION 3- 71 8,; IN 14, ? 01676 1 LU149 i 1131 1 iP 27-11723

M4 841 Xlj b STGG LATCH III Q1031 Aý OFF ýON 87 44900 109 II 1 1P

,M. I XI 6 100 LATCH P45W Q2 -3 81~F ONF .187 44900 10
9
J 2 P

m4 861 x~ Bý1 570 LATCH IllW 03 131 81 OFF ON 'I I I87 44900 109 ~ 3P

M! 7: j
1
!! B 5760 LATCH MSW 04 3 8 Ofý -ON. 8744900 1091 11 4 P 27-11797

31 ¶~V COMPUTER M50O PSUP 3ý 9- M55 cVDSL IP

4 - 'T -------------------- -

' H - t- -
I

cONT"I oo-m m i~l,; IT 1wOIkL IW ITI itln$ ill l"ITi~kl- YI jW~NA" "N'iil

s 1 1 NOII 1SONC HI INN 0 N IR TINIIALN.tlbPS"t 1if14*Uw



REPORT NO. AZC-27-059-8 ~

SECTON 9

31 OCTOBER 1960 CON VAIR -ASTRONAUTICS

MISSILE INSTRUMENTATION LOGSHE
MSIES RP)TN;AZC-27-059-8 31 OtCT 60 14

DAT - -AE

TU M7N -, - - - -

OMRfIPTIO u URIAL SATION

j ~8 go
LOW MIS5. Ii 0

COM1M. RAE2.5 RS 3 11. 0 4

THRUST__________L__7_ 11 4 1-p 27-11733

IA744 1 THRUST SECT _____82 p17g!FTC1220017g9 27-11733

713 V~i 8:A 9ENCmp..Ds F i 2 12& A 7 .2L I A 27-11721<I 7114J{ Gill C 3 1j1 7' 1 jli27 ol 61247

4AG COBSO n, "I n 1! L Dru iI4 i 27-11720

3_ Il .l
___ 3_ 311 15

13 11' 171.; ____

3 11 19 j-
IJI1 23 _____

I 100% CALEB 3!1 2511i

011 CALlS 3 11 27 I
01 CALIS 31 11 29 !1

_____________________ 3 Ill! 31I

13

--- 4 451

31 111 43 'i

3! 11: 1. If

tT
1

-

CONNE(TED) TO 3 ,56 3+ 1,',7 .

CONNECTED TO 3 1 571 3. 11 58

CONNtA 0D To 3 Ii 58! 11 i9

is4 .AS,S 11 .1zmUý 41001ll,



RtEPORT NO. AZC-27-059-8

CON VIR-ATRONATICECTION 9
CONAI-ATROAUIC31 OCTOBER 1960 1

MISSILE INSTRUMENTATION LOG SHEET4
MISSILE 6-E____ REPORT No~ ________9- DATE 31 OCT 60 PAGE Is

DESCRIPTCION :
rf LOW "1Mm

q~J,2S4 1uSjigi tieIMSI6SMflM0e U NilU"

____ _ I A
__ _ _ _ _ C IE F I E T 3 7 

I

513_ __ Ai

Ei

11 5 41 Ail CCEL XF, L, IXtI I j Ei

-TI

'us M~r; ~;~i ,,sua,,w rts s~s~c Ta ..rroumn f~ j ~r ms..0rcq ~ sis



SECTION 10

CONVAIR-ASTRONAUTICS

1a31
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PC

F c c 0 C4

4~$ 0a
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41 cc
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LN c
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•:':'" t'°'1. fl4.. ~ REPORT NO. AZC-27-059-8

SECTION 10

31 OCTOBER 1960

8E LA.LI.... AZC-27- dl• OSUMU NAI^OWN L%• 60 O
_________ REPORT NO.. DATE_ ____ PAGE____

DESCRIPTION op ma "

r¾ I~~'~1~- -- l- - "__ _
4 it1 1

RANGE SAFETY SYSTEM

D 4142 V RSC 01 BAT DC 
P

DM143 VIRSC 02 BAT DC 0 1

a M140 W RSC 01 TOTAL TIMER M 0 1000 MR

DI ,11 W RSC 02 TOTAL TIMER M 0 1000 HR P
D MISc W RSC 01 & 2 BATTERY " 0 1000 MR

E ELECTRICAL POWER SYS

E MC6 C MISSILE DC AMPS M 0 200 AMP _

M068 C MERGENCY GENERATOR " o 200 AMP

E MOCS 0 MISSILE INT PHASE A M 350 *90 CPS SLO _ _

E M029 O MISSILE EXT PHASE A M 350 4,0 CPS SLO P

E M031 C PHASE A EXT * MSL M 40' CPS OP

" I0O.V MISSILE INTERNAL DC M 0 40 C P

E M006 V MISSILE INTERNAL AC M, 110, 12A P

EII4IM22 V MISSILE AC EXT @ MSL Al 110 120 VAC P

E M023 V #4ISSILE EXTERNAL AC 4 110i 120 VAC P

M30 Vi MISSILE DC EXT 0 MSL MO 40 VC P

El V65 MISSILE EXTERNAL DC M 0 40 VDC

4E 109 W' MAIN M5L 4iATT TIMER 11 1i

EW lIC INVERTER TIMER

F, PNEUMATIC SYSTEM

, LO ULLAGi VENT VLV I CPN LLL

O I PL02 TANK HELI / 0 27 01243 5 15683 484 3

, a. ".v, I U.. . -, .• . N o

U - _ _ stem



REPORT NO. AZC-27-059-8

SECTION 10 m m m
31 OCTOBER 1960 bCONVAIR-ASTRONAUTICS -

BELADLKEMISSIL INSTRUMENTATION LOG SHEE
MISSILE REPORT NO. AZC-27059-8 DATE 31 OCT 60 PA 2____

itI

31 a, u ai m ma I u 3913 42 ho . . a 0 te - mu R,. "sup anow a 4- os 27-11679
F #01PL02 TANK HELIUM o 0 '0 PIG 27 01243 5 15683 484,3 P 27-11679

F10031 Pil FUEL TANK tIELIIJM 0 11 0 75 PIG 1 10, 27 01243 7 3140 948 '3 P 27-11683
F M4003 ; FUEL TANK ELIUM M 0 75 PIG 27 01243 7 3140 948 3 P 27-11603

-F M032 P LNCT PRSUE MY 111M # 0 340001PIA 105 SHI 2 56 232P 2-15
A F19 P 05 IIT GOM ?SU RSSUPPL S1 II 01240001PIG-- t4 M51.0

Fj 12546 Pil 8M R TAN P PRB TESS R HI ISi 1 013500 PIG 65 5 0 7 1 20 4 7 1 00 4 p 7 1 6 2

IFII1454PIS 8 TAN HE BOTTLEOSC HI #4 01 4010011PIG 0 L 7 01720 5 4307 1200 2 P 27-11652

A 1 I P11 AI PD AIRIN0- 0 12401PIGI @05SLO 2 17A F118286 l p TAI K HEO TTE AI II 0-311 01 3011 PiGI .05 5. 27037

F #24,T 8TR ANK TEP651SL0 #3I0OI 7 01633 5 2302. 1221.4 P 2-11682

A IF 18271 Til AIC POO A IR IN4 0-2 30 o 60 D11PGF 2 51.1120 137 9390 0901 l
AF1829 T lAIG POO AIR IN 0-3 30 602F2 7930 0907 3

A F 3831 T EIiHST AR A T ANK TEM 4P 3 I IIM0I M6011 DGFj 1 51 0 13 STP/C11

1 8327 TiFll FAC POOATR KIM - 30f 6011 DGF 2 51.0 T/390C9
A ~ Ar PO8317FD FAC R LAFSIN0- 30 60* OG 1. /

A F 3834TFW AC LAFSKN3 6011 DGF 2 510 T/C17930

A F3835 T AFmT FACELA A TF KMP 301 Z0DG SLO T/C
A F 3836 Til AFWD FACE PLATP SKIN 301 6011 DGFI 2$1.0OI TIC

A 1F 3837 T AFT FACE PLATF SKIM 0 01OF 2SOJ /

A F 3838l Til POD ANO TEMP I 11 301 60 DGFI 21 SL1.0 T/C I

1 1515 A ACCELEROMETER X F1

1 56A]ACCELEROMETER Y F1

"a WIN comm No W!Lt1Lwjsmm a " ma am UwI .M



Imw, uIummI6IS REPORT NO. AZC-27-059-8

. SECTION 10

CONVAIR-ASTRONAUTICS 31 OCTOBER 1960

6E LANDLINE AZC-27-.dU INMSTRUMENTATION L0 1  WjT 6 0  3
_,_,______ REPORT NO. v DATE PAGE__

T17
0 0 14 4e Ii I %

DESCRIPTION Zia No

aO 14I4" Jm i 4 1 339 0 04 ft a6, U5344504411 m 4, 039

I151?A!ACCELEROMETEP i - -Z F- -p

1.1l518%1A ACCELEROMETER x F2 I 11P

is__ _ ________ ___

1 1517! A ACCELEROMETER Y Fp

:1 1512C8A ACCELEROMETER Z F2

I 1591' C PITCH GYRO TORQUE IMT 75 MA lp

1 1592, C;.: ROLL GYRO TORUUE M751 75 IMA I 11P

I; 1593! C, YAW GYRO TORQUE MMA 75 MA 1

__5j 01_§_1 _7V11 P4.5 7. ,~ ____

1 159"-! O: PENLULUM El NULL D PM20 20 MINT

I! i59S ;Di PENDULUM #2 NULL o 5 k2o 20 I4INI p

I 1 15965 D~j OPTIC SIGNAL D 11M7.51 7.511 MIN p

1i 150;5 HICOMPUTER POsITIoN x 0 6K NMM 1P,

1Jv! 50 6: Hi, OMUE POSITION Y M300I 500 MI I01-, - - ---••

1507'6 H.": COMPUTER POSITfON Z 01 700 NM 10K

i! 50 ,o RANGE ERROR FUNC TION, 01 1 U0
-- ______6KI NM 10K 11

I, r'9 HIi! AZM ERROR FUNCTION I 300 0500 NM 10K p

I ISI021LIlCOMPUTER VELOCITY X 0 22K F/S OK

II 15o3j L-1 COMPUTER VELOCITY Y 0 4K F/S 10K P

; 150hiL'I, COMPUTER VELOCITY 1504i 0 6r , /S 10K P,

1 1601 Vg 400 CPS REFERENCE t_ _- - l I• --- O ¢

.1 ! vi COMPUTER RESET IIP
_____ VI! 1 0 

0  
i• ,. Id

I 151' W1ELAPSED TIME 0 450 l ECf P

! 152 1; Xj VERN ENGINE COF SIG ,i O1 l ON _OFF p

11 15221 Xj] S ENGINE COF SIG 1 ON IOFF p

I 150 z XTO• S~: TAGING 515 iP-.-.

v-, lo w

1 10"K ULTGAE 1KON OfF



REPORT NO. AZC-27-059-8

SECTION 10

31 OCTOBER 1960 #1" nc*-

INE ~~MWSILE INSTUMENTATIN LOj SHEE
a_________ LANDRT ME________ AZC-27___059-__ OCT__60__

__ __ __ __ __ __ __ __ -______NO_ DAT PAGE -

D MOR1TION 1  
aO

1.- J J41SCELLANEOUS

i- jM 4j~ 1'ST- dEIGM BATEG SLO

M: 1394' XT! SLU ONE0 Jm5N32 MOTIO SLR_____

IOFF ION IsP

N!I ;36 USLUG CH L02 DIENT 0t.. 5 I PN]( LOS SLO IiP

RI LPEC0O I.510
4! 'N3337 SLUG CH" LOZ DINET SLV R 450 .42 IsNT

jNj1339 Xj SLA CH OL0 T VLD OPENIC.LOS I SLO p

IN 335 Xil30C 0 LtLV RI OFF ONST
_ _ _ _ _ _ _ _1 I _ _ _P 1

H N1133_ ___ X;)L HL2VN L- - -1 OEILO L PI

a' 9333, Xi 1L C02 VENT VLV CLSE 1~ OFF ON4 STP I

N 36!X SL HL0 OWLVE FF cN STP

Ni 932 X11 0 TPRE VLV CLO SE D Q OFF O{ -T - -- p

k ~3 X 1t02 TPNG VLV OPEN R!ONST

P PROPULSION SYSTEM

Pi 242; 6" PUMD LC SPEED i1 100 F0 O PCT 7 13 S~ 13O5 FE NMSIE ~~ ip

: d1 LUb[ OIL INJ MANJ 5; PITi 011700007 76:F , P 4

",.11 "TOW4 thSme wa~m-v O lsmmu
iu .4 24c v MC 79 W 1we .I ý avmoo lUIN



REPORT NO. AZC-27-059-8

S..... ONVIR-STRNAUICSSECTION 10
COVIRATR-UTC 31 OCTOBER 1960

8E LANOLI NE AZC-Z7-AV-W INSTRUMENTAT7ON LON SW•'T'0

, DATE_ PAGE*~~ .i 1. ., * ,,

U a
.m u m 660 AW ING

.] OfDESCRIPTION P ANI "U OI

4 HIM ~ is LE OiL "N1 0API II 6 m a 19 41 46 49 41 a USu uI*14444 a 64 1 49m11 27-11721
___1:11__P_ ____2 LuE OIL INJ MAN PIA 50 SLO 7 01731 7 573. 1144 3 P 27-117,e2

P 122 P L2 SEAL CAVITY 0 15 PIG 2SLO 27 01243 5 131b 123, X P 27-11720-) M37s3iPjlL02 STORAGE TANK .( 4 ( 0i 11G

A P M4130, P! FUEL STORAGE TANK '' oI 0 ol0 PIGo *6SLOP
P 1'ý65' P:; S LO PR LUBE OIL MAN! SiO 100 27 01243 9 005 1 27-11720

S1,74ý P V CTL PRESS REG OUT S j 2001 800 7 017•1 . 5 16 27-11651

12'781 LOX PUMP INLET 5 '4;325! '42751 ODGFJ 1 SLO 7 016499 P
P 1054ý •2 LOX PUMP INLET I M32d M2751 DGFI 7 01649 91P

P 1325s T iENG COMP AMBIENT S!44O0 500. DGF 3'SL 7 01654 5 !1208 P 27-11651
0o1710 7j j SE ENVIRONMENT OOSLO 701664 3p

!i!I -1oo 500 __ _1_2B__P 27174

SI MlOOj 500 DGF SLO 7 01684 51 26R 12044 P 27-17546

0 1712i Tid2 NACELLE A'TbiENT"j"I S, I M_ 1001 5011 016$4 7 ISO1 064 R10 27-17546

P;M849w L02 SLUG xFER & FIRE M 
P

P 115' i OBSERVER CUTOFF I Q OFF ON VDCJ STP P

IP l X1~1'J TCC START SWITCH RI t1iF ON TPP
t ill1 OF IN ol ST

1164fX TCP ENGINE COF SW P I OFF ION DC1 ! _

P 1225 X 'ENGINE CONTROL REMDYU I R OFr iON VOCI ...i22'6 IPNEtMAICS CUTOFF 1E RvC T P
!_._• I__•_ R•) OFF (ON ISTe 12271 Xij L02 DOME PURGE R, OFF :ON ]VC jSTP p

0 1281: X;, IGNITER FUEL PURGE II Il OFF ON IVDCJ STP IP
1229 K'i LO2 HItm TOPPING 1 IOFF ___ O

-- •1•1 :)LO OSS1GCM ! RJ OFF ON VC

;i - i i --3 01.53 Xi L02 LOWSTOPPING, - OFFF ON if

123 L2 LO 100% SLUG OO ~ 1
FF ON v IjSTP 11 ____ - P,

1,47 X' CUTOFF RELAY --; j:; OFF VDCIrTP

.- __._______ :: , CU O F L * ,__ ___ ._• ... . .. ___ P
!-4:Xj VERNIkR CO.NTROL A; OFF ON;~ VOC ýSTP

P15451X,'!S IGN STAGE CONTROL R tilOFF jON VOc SiP P

156 X1!;2 CUTOFF RELAY I R OFF ON IVOC- STIP P

0 54 I 1 UOF RLY I0-F(N VOC SiP ___ p

__148' x COMPLETE ¢," kELAY. _ Pi ý;OFF !ON VDC 1  P
* o . IGNITION START

0, !191 ýl R;TAT OFF 0?.- VDC
1  

,s,,

1'1

Y4.'sm9 m w 471944w "MI64* 9U ~ 16 6 1ff9 A 6 W Kl loot 11 vw f 6144 19"49 086maI OF 1 10NW1~ LAM. rats*
a v IC. Utj1 * ) M4Wt 1"4 944 

OW LAW.6 96661.i *



SECTION 10 2h5~ IR S R h I
MISSILE INSTRUMENTATION LOG SHEET

MISSILE__BE LANDLINE RPORT t4AZC-27-059-8 DATE 31 OCT 60 PAGE 6

fJ~~~~ ill I:~~____

4-*~~~~~~~~~ MLW 14=J4______-i~____g~

-~al MAL___ _ _ _ __ _ _.

A _E M Pk-L-ý N Q(PAMR DC'DAII1

r~~h

1 1049'j i PROGRAMMER PIOCL SIC L .

ROG AM ER ROL A SI 01 HP

5 18V~8 C CTR FEEOBACK M121 12 VAC1 3% 301 p

St 113! dV'1 _V2 Y A CAd FEEOBAC IM5 71 VAC 51 301 _____1__ P1

St 1118 V i V2 YAOL ACTR FEEDBACKI Do INi M, 711 VAC 51 301 i____ Pi

S' 111g Vill V1 ROL ACTR FEEDBACK] -, 0 il 11 IVAC 51 30P

IS111 iG-Y-RO -TEST SIG M5 5 VAC *I STP _ _____P1

~:12~Vt SERVO TEST SIGNAL a! "11i 11 VAC 5% 30 _______P

S 1128 I 8j A ACTI FLEEDI K M 12 121 VAc 5% 301 ____ _p

s 1129- Vi _82ý YAW ATR FEEDBACK!I DI M12 12 VAC 5% 301 -. -p

S Ij41 V'y ý PITCH, GYRO AMP OUr Di0 M1 10 VAC 1 301 F-

YAýW GYROý AMPý OUT 0, N MlJ 0 vA 1 -011

S149ý Vt "ROLL GYRO AMP OUT Il M101 jC VAC 1~ -01

S1216 V;: S, PCH ACTR FEEDBACK 0' Ml J U3 _______301_

~, V FINE HEATLR-PITCH - JM - 5 A I HP

N,1271 V., FINE HEATERY-Alit tA !I

3M272 V- Fr. I Pl EATf.R-ROL-L- m VA_____ III

-~~a7 W POSA RNTIME N. 1 1 fIs,999i SEI III_____

12)?5. X:: PROGRA1MMER RUN TIME I

ý5 [370 XtjStA INIG i QI2.YP....1~~I~

1371rXOt4TEA ETTISN Of, Oi 1-y ST

is 45 U4*i WIt. cw o-1 1..5t Mr oWWim um a1 Mae or, ,un

II~ ~ ~~' "'.w~!44?)7 all*, v' ý



~AIRAST~~wA~is~SECTION to

MISSILE INSTRUMENTATION LOG SHUT

MISS:LE BE LAI4DLINE REPORT O.~AtC-27-O59-8 DATE 31 OCT 60 PAGE--

~ ~ ~ AWING

MCRIATION

2 122 X-M5SSURIZEi VERN-LAWcL 1E R .QE OF 0?L 1______ -

p AZ3 S_ 111_ 0 fB55tCUjFOFOj STIPI -

E! _M4XSUSTAINERCV10~ 1  RjF.E ONL IlVn -STO

a IS 1375 V SHP AC-UP AAAILJ Rl OF N 1 D S

R! 11 OFF11E X~I~h_ ON i4QE VDL ___ _ 11 -

-5-1377 X EJECT RYAIŽ8IID Ak R1 VOFF {TP11

137 X u R V JE 11SON R 1 OFFiQ .Ji ION________

2 S 3179 A~ IFIRE RETH CKET Riw OF ON____ -

TL TIiE~LEMERING SYITEM [

a T M141 Vil TL14 01 OXEAT DC m4J _ __ -____

B imo itTLM 02 EXTERNAL DC K - - - - _ _ _8 16 i lTL S13TD
.40 _T _____ ___ _ _

B T; M1Ajk vU TLM IpFI F7 AIN L flC M

7L.MIS7tY TLM 1-FIL EXT OC- - - - -

7 is :1TLA4 2-FIL INT DC -

T!M s i 11Tills I-FIl FYT 5e' - -

Tl MlQo' 3IFIL~lL -N -C m _

T; M11 , L -FI - -D

________________#I-________ _______________MR_____

_TM151 W 1, IM# JQAL TQLAn___ MR ~ __ _ _

TM12 Wi TLII 3TOTAL_ __ ml1001NR 1P

1T! :11531 WI _TLM 01 BAT TIMER m______ I

8 IM54*1 WN~ TLM #2 BAT TIME ~ ~_ _____ p

1 ~ ~~~ RAI EODO 42 2d1'VDC .520iI'______

is. uSCI t16Ctsif M AM 75~ jj~j; 11LAT41O 1010 0 5*SUUW 100 10 A finsisUais Posss aS PsWA 0 pr LA.



REPORT NO. AZC-27--059-8

SECTION 10

31 OCTOBER 1960COVARSTNUIS

MISSILE INSTRUMENTATION LOG SHEET
IAissiLE BE LAND I NE REPORT t~oAZC-27- O59-B DATE 31 OCT 60 PAGE____

r4 A I 6 W u OO 2 0 fr 7 N 7

I 40D- I IAp I 9119

!J L 41 -4O _ r__ il
u12Q2 A L2 TOPLID CL - 1iOFO ,IDý SVIp

_.JL2DA0X L02 912 RAPID L D-_i OF vc

Q ~ 124 FUEL JM _5.F CI R i9X O NF DC I-T:I

R: FF O D ST P1. '_

___LJ2'~FUEL 95% PRI CTL. R 0 1'F ONP. SPII______ _

120b k LOX 1010% SLU6 COF-2L 4 Rf9k FON P

u I Lq9_ F-~ ATOPO H.; CIL-2' Ri ' OFF 'iON il VDCi STIP __

U1210 X:ý LýIX TOPG LID CTL--2 I R; 11, orF ON VDC, _______ p__ _

1 11: i LOX 95% RAPID LCIAO-2! : I OFF FON VD tSTPI 11

______ j -_ _ _

4 4I

4________ - it L dlit--t---

INStMI COTAN 4WRWTO APFLVN _ _A _____INO VI IAI WTATINMNGO N tX~c AS 1
It U I c -tlo M__ __ No_ I"__INO NC NAY "A OMU11,1H184 W N1 W1 yL



,,26 ka~ 1962

CONVAIR (ASTRONAUTICS) DIVISION

GENERAL DYNAMICS CORPORATION

WS-107A-I

INSTRUMENTATION CONFIGURATION ON

t SERIES E ARTICLE 9

;" ia

I

PREPARED BY TEST PLANNING

CO-ORDINATED DY S! qLLLk"- APPROVE

W. S. Becker H. R. Macdonald
Test Planning

CHECKED BYTEý, KI APPROVED BY~ * L
T. M. Wooster P. L. •,
Instrumentation Chief - Field Tet

Engineering

I- 4

I" 4mW mAp o nnMW" l amo'0f0
Th. Ams. mei • m~ ag IP• igm eo gm I .



REPORT AZC-27-059-9
PAGE A ' . ., . *

7 December 1960

REVISIONS

oM. SATE lY CHAME PAES AfCTM

A 7 Dec. 60 WSB ADDITIONS: ALL TABS

F3309D, F1194P, F3301P, F3302P,

__G302C. Q940, G1970, G5870, Q588P.

G589P, G281V, I1606V, N3335X,

N3336X. N3337X. N3356X, N3932X,

N3933X, N1979X, P1020T, P1054T, -_,__,

P709T, P713T, P714T, P1225X, P1226,j

-. -________P1227X, P1228X, P1229X, P1230X, _________

, P1231X, P1785X, S1370X, S1371X_

-- •__S1372X, S1373X, S1374X, S1375X,

S1376X, S1377X, S1378X, S1379X.
__ _Reasons for revision "A" changes 4-1

A 7 Dec. 60 WSB DELETIONS:

F34P F6_P, F147P, F212P, FM248P,

F17T, F146T, 15600, 15610, 15640,

SI-__ ____ 15650 L_15660§ P1528D, P17T, P18T_•

____ _P326T, P1017T P1018T, P1326T_

15620~
_ _ _ NO_-_ -1- 1

FO NO. £•161-'*



REPORT NO. AZC-27-059-9A
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Revised 7 DECEMBER 1960

FOREWORD

This report has been published in acnordance with contractual
requirements as cited in Convair-Astronautics Report ZM-7-
289. It describes the instrumentation released for Missile 9-E
as of 7 December 1960. I®-

Information presented here will be used by Air Force, Associate
Contractors, Design, Operation, and Field Test Groups. Meas-
urement modificatio- will either originate in the Instrumentation
Planning Group or will be submitted as a recommendation to this
group.

THIS MATERIAL COUTAIRS IMFOIATION AFFECTING THE 12_TIONAL MFEANSI OF THE UNITE S THE MIAUINO OF THE E[SPIOWA LAW. TIMI1 Ai
U.S.C., SECTIONS 793 ANO 794, T TRAM ISSIO1 OR IZED P iS POI•IIDITED BY LAW.
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SUMMARY

The instrumentation configuration for this missile has been establish-
ed through a study of program test objectives, systems analysis, and
operating considerations. A discussion of missile instrumentation
and associated characteristics has been summarized in Report AZC-
27-059. For a detailed description of the various missile systems,
test objectives, and general test program see Report AZC-27-045.

The specific measurements to be transmitted via telemeter have ,oeen
tabulated and are listed in Sections 8 aLi 9 in terms of instrumentation
systems and telemeter channel assignments.

In addition to the telemetry, the landline instrumentation program for

this missile has been included in this report in the form oi a master
tabulation of landline measurement characteristics, (Section 10).

To clarify specific measurements, instrumentation location schemat-
ics have been included in Report AZC-27-059, Section 7.

ImIS DOCUMINT CONTAINS IOMATIOMN AF'ICTIN. TWl NATIONAL O(FtM Of IN[ u.•4ITI STATES WITHIN THE MEAIN• 0F 14( iw•PI •M LAWS, TITS iý.,
U.S.C., SECTIONS 7%3 AND 7. T141 TRAMIISS.ION 01 Mli ON 0 ITS COATIENTS IN ANY AUN TO AN UNAM MMII1• IIO O PZERSN IS 1 ONIOITED ST LW

prOok A$ 3~4-
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REASONS FOR REVISION "A" CHANGES

I. The following measurements will be used to determine the cause of impact-predictor
dropout experienced on the GE-IP system on "D" AIG flights.

MEAS. NO. DESCRIPTION CHANNEL

ADD

G302C PB-IP MODULATOR AIG 1.11.53
G940 BOOM ANTENNA 1.C.17, 31
G1970 RB-IP RADIAL 1.C.1, 15
G5870 POD WAVEGUIDE 1.C.33, 47
G588P WAVE GUIDE PRESSURE 1 1.12.7
G589P WAVE GUIDE PRESSURE 2 1.12.9
G281V RB REFLECT SET 1.11.49

DELETE

15600 BINNACLE X AXIS
15610 BINNACLE Y AXIS
15620 BINNACLE Z AXIS
15640 COMPUTER X AXIS
15650 COMPUTER Y AXIS
15660 COMPUTER Z AXIS

1I. The presence of the helium flow measuring orifices in the missile tank pressuriza-
tion lines interferes with the operation of airborne pneumatic regulators. This
phenomena was discovered during 3E FRF.

DELETE

F34P FUEL PRESS ORIFIC DP
F65P LO.) TK HE LIN @ORFC
F147P L0 2 PRESS ORFC DP
F212P FUEL PRESS ORIFIC IN
F146T L02 PRESS ORFC IN

FI7T FUEL PRESS ORIFIC IN

T%13 MATtpik4. COSWU TIN•M. AU•"14U TDK MATMO•1, UhIS OF TKl UI[Q STATtS w(TWINml Tuu tA OF K1 "%. M T N.
U$, (CTiQI M AM K T1E R •nN ISIO 0 .• ST• MS W Ii uaw.

- -------
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I
Ill. There is no sustainer LO tank pressurization bottle on series E missiles, therefore

the following measurement has been deleted.

MEAb. NO. DESCRIPTION CHANNEL

DELETE

FM248P S TANK HE BOTTLE Hi

IV. The following landline measurement provides useful data only during an FRF. Since
9E %IlI not be FRF'D, the measurement has been deleted.

DELETE

P1528D SUS FUET VALVE POS

V. These measurements have been added to determine if proper seq-ueneing of LO, slug
transfer valves is occurring.

ADD

N3335X SLG CHG LOX DISCH VLV
N3336X SLG CHr (OX VENT VILV
N3337X SLG CHG LOX INLET VI.V
N335,X SLG CHG LOX LO LEVEL
N3932X LOX TPNG VLV CLOSED
N3933X LOX TPNG VLV OPEN
N1979X PRESS VLV CLOSED

VI. The following measurements were addexd to provide A record for proof of propV'er se-
quence operation of data for faiLtre analysis. These messuren-ents will be made
during the integrated systems tests of the autopilot programmer.

ADD

S1370X STAGING
S1371X BOC-STER JETTISON

"a. ugp W M amC"M "K ek'iM K1M OF W TM W ITAR•h l ww TM WM-S C6 -M X M
a1AL Now"~ M No Y " YTMM T&&C M ~ A&M6Ta .ai' OW M_WLa
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MES.S NO. DESCRIPTION CHANNEL

ADD

S1372X PRESSURIZE VERN TANK

S1373X BOOSTER CUTOFF

S1374X SUSTAINER CUTOFF

S1375X VSHPS BACK-UP SIGNAL
S,376X VERNIER CUTOFF

S1377X EJECT RV UMBILICAL

S137SX RV JETTISON

S1379X FIRE RETROROCKETS

"VIIM The following measure'ment is added to ascertain the adequacy of the GN 2 supply

during countdown and holds.

ADD

F1194P FACILITY GN2 SUPPLY

Y!1!. The iiowing sequence measurerments will be used for !hight test and systems

slidation, by providing time-s-quence of operation of thes.: functions during

groind ýheckoou,.

ADD

P1225X ENGINE CCNTROI READY

P1226X PNEUMATICS CUTOFF

P1227X LOX [X)V: :•'RGEF

PL.2QX IGNITEP i.:l PUr{GE

P1229X ILOX H1GH To'PP-:G

P1230X LOX LOW Tu)PPiNG

P1231X LOX iC6.i SLUG &,_fM

wA"., C¶1M iOTF AJ NW'O4 X T M LAWk T'?L 14

ruidaIT33-- OR WMW1Ai1M at. *4 3 Ain 6U-,NQRA .Asvrrýz"v40 &BL2UP LAW
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IX. The booster lox pump inlet temper:ture measurements have been added as opera-
tional redlines.

MEAS. NO. DESCRIPTION CHANNEL

ADD

P1054T B2 LOX PUMP INLET
P1020T BI LOX PUMP INLET

X. This measurement will indicate the number of guidance computer off-on cycles and
help to establish the computer run time when combined with measurement 11510W.

ADD

i1606V COMPUTER RESET

XI. The following measurement has been added to validate the booster secondary shut-
down system timer.

ADD

P1785X B SECONDARY SHUTDOWN

XI. Thermocouples installeca at the turbine inlets at 1-4E burned off during the first half
second of firing. The reliability of the gas generator combustor temperature meas-
urements is much greater and has been demonstrated.

ADD

P709T SGG COMBUSTOR 3.11.9
P713T B1 GAS GEN COMBUSTOR 3.11.5
P714T B2 GAS GEN COMBUSTOR 3.11.7

THIS MATEIAL COUTAlIM IFOIIMATIOI AFFECTING THE NATIONAI. DEFNSE OF THE UNITED STATES WITHIN TH MVAIrNS OF R ZIWMpg LAWS, Tr= IS,

U... •IEI M Al 7IE4, NUU1114411018I111I I II PIIOISITEI BY LAW.

/
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MEAS. NO. DESCRIPTION CHANNEL

DELETE

P17T B2 TURBINE INLET

P18T B1 TURBINE INLET

P326T S TURBINE INLET

P1017T B2 TURBINE INLET
P1018T B1 TURBINE INLET
P1326T S TURBINE INLET

THIS MAI•TIAL COWAIN IiFWMAYTC AMFrTWIE INTn ATIOMAL oMtvU Or ME UNITED XTATES WlTHIW TK MINUIS Of WESOMAW LWp 1 m I
U.S.C. T SClIOM M An 795= TiE IRIIMIUSIOU OR M wjk. j MM 0 mnoigAMir 9i Y tAW.
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9?-+ " LUo81 OIL kA M F 2LD 11 ,1000 P 27 01"4 3_T0.3_..9 illo _27-U'120

i 3 0 S U L U P I C 
ý1 

E_5 
P,; SQG L0 

PN 
MAN ----- 

7 13 23 7 1

,; F- S L02 IMJ MANIFOLD 1 1 01 2 PIA SL 7 0131 5 "H uns A P 27-11720

ý 13. Pj! 1 L Pi MNFLUG0 2' o, PIGY~ I00 S~L C 27 01273 1 05 1112 1271 1 :11 TIL721
P 5 , L2

Vt__, . L6TSE I QA D 4 Ill l 3 100 P 701271 72"14 5122 4 27.1

2il 11 DO S 2702_ 3 27-11120

J+_K•___________ uo , 2 Z:e
t To I O SG LOM USTOR L 11 91

T+

P1 113! 1i 1 GAS GEN PM i0ll 3 11 I 00 DM 6 SL 27 01247 1 L 19 31 27-11721671 7$SEC AM QUA 4 MlJSL27 012267 F 3 2 2?-11793

li7Q4 GA 5 G N COMBUS T _ Il SL 2 4t 2-12720 1

P, 14it K! GAS C•Or RELA 11 1 4 v•?
Pi58rECRELAY 1i3iil; ~' S

. .---- - - -- -

jý _731 T2 j j1 PICHASP G YRO CO SS 3- A,' I IL 27 0124 12DG0 1 1 2-12

AS 2!13 D a PITH ROLA 2 11 2G7 0127 1 121 2-1721
_ _ __1 _ _ __: 150:• DF+ SL - -

-f -~--- - --

S Pi COM ++¢ PLETE COF RELAY : 1 131 5,t 01 2PV• t

t --+ AUTOPILOT SYSTEM -

I+k , 3+ I OE_______ 0 1
4+ ; ' IC IP GYRO I( _.• M++ -+i

.++ +D- - ± -tf-"- --

20 _ iPT CHR _ L F N+x 4  7060 t; 74 ii+x
1_ + H,,• lSL0., , ________ 744 121* 27-3,

2'03 D' 01 PITCH ROLL 211 r' +: !'h i __D __ C 016B0 •741

82_ . ... . ...R..... . . .. .. . ..... ..... +._ d._ 7' 01 * 7' 7 4W 1 12 2 P



REPORT NO. AZC-27-059-9,/

M wECTION 6

CONVAIR-ASTRONAU rICS 7 December 1960
9-EP0RNO. AZC-Z7-OlLE INSTRUMENTATION LOGqv 60 7

RER____ _ DA_ PAGE___

I si 1) v1 YAW RO mL , 5 D4 7 070o1

' -- ii ' i L N,

205ý ili l YAW2 1 1 041 3 7 01"0 7i74 121 1 Z- M

5,2 0 8,1 D Y 9 AW 1 5~ MG 101 7 01690 9"74 1R2 4 27-21499

:: t~! 21 ____37O4O7 74' 121 ._-1172

22
1 22 i: TV1 PITC H 2 1.' DEE 7 014 10 2 2T-1__._90

2231 0:' V2 PITCH Z-l5, DE 1 7 0141M 1 10172 LT 2 7116"9

S 3 TYAW ROLL 2A T11 M70 7 D1 1 27 O1205 1 300 3

S. D2 ROVLYAW ROLL 2: E 1 M77 41270120S 1 33 112

s 26 O SUSTAINER YAW tP3. 3.JI __ Q _ 7 01680 q 764 1 221 111 P

.S .LP SUSTA14r.g YAW 11 Il Ms. A J j Q 27-11720
Si27O SUSTAINER PITCH 1! 51 M_#3.0 DE a! I__ 01M(. 3 119 1214 2

S! 25 jD SUSTAIN4ER PTC 2 11 43.0 3. DIE 30 7 01440 1115918 121t ZT11?20

- I T;_ __ A__YRO __6 0

PIT ý V - -RATE - -2

. YAW RATE GYRO SIG I a MG 6 0/. is

. 2 5s_ Ri ROL RATE GYRO SIG 2 _1 .4 .MG O/S is

ru UI PROPELLANT UTI' IZ

i l e!p L02 TANK HED s 1 a 5 PIC o i .270• 94 a3 2-21"s
U 81 ifl1tt FUL ANK HEAD 1113 21 0 91 I L127 012'0 3 9" 1 27-1tr"

l U _ J.RROR RATIO DEMOD O30

-, LI - !I if ..
SI; R 1 A R1 ýiE -ATE YR 51_ _ 19 OFF 00 / MC _ 1 S____

S~5 : AZUSATEGROS--- - - _ / ______

;772 -- UVG 17 - Do~l 2P21.O__ST _____

S ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ !"m OF6 #A fr/" wGSIC _____ __ _ __ _____



oCONVA! R-ASIRONAUTiCSSETO9

P

0 C0

E- 0o 0

-l 9

vj- "I L., )Y

a)~~ 
i 0 0

41 t lEI
0-n

.1

o coc

a~ /n

E4 'o - d

P4

cq(

U3 c

C1lft% t



REPORT NO. AZC-27-QG9-9A

UmoniI SECTION 9
CONVAIR, ASTRONAUTICS7Dembr10

MISSUL ~NSRMIEN~TANW. LO
MISSILE_____ AEPo~. O.~AZC-27-59199 DATE______ PAGE_____

*MUO OF MA Il

I M to ~ ~ AlU'4~I I
MO* 141116111 *4161 19 i !o

iF so 2,q-0 ofu AC £'1 nm mumuul U! 1 xti4i

LZ.3EISP~fS~tI 4.~ i~27OL2A~5427-11?20

4 ~ -CA1!A Y&W$~ 27-11720

Si 257'D4-UTI.NER PITC 0..5 MO 6ýi f7G 028 A:IL 1i5LI2O jn 27-11720
S205ý D 83, YAW MS omG 3 4loll! ~$21 p

D :V!;IRSC CUTOFF OUTPUT 1 I 0 31 ~ BLPH

:P $47 x15 CUTOFF RELAY 1ý7 1t il,1VDJl 51__

:S1 54. R1111 YAW RATE GYRO $16 61 t16 D/ lP

5l33'1Rfl!ýPTC?1 RATE'R I( 4 ""N siri I 6!1i Oisý isil 0
5Z ROL L RU2,- CYRO lo: I 8 Oil D/ 00__

- r r L

I I f

-t I I714

Two$ __ MAT ..4... l]IINl"af"?"" PA LAS I II1

I..S.C..4uCY¶10111 M O Am 114 1 P140%5Pl littS PIDIU L'AW.



REPORT NO. AZC-27-059-91A

SECIT!ON 9

7 December 1960 CON VAIR ASTRONAUTICS
.tZC_ 27-4CVW INS1hU1 4!NATIO LC* W s

M~lE~_____ REPOT NO. DATE_______ PAUi____

11-1 u

1!j ~ CMM~ RAI 2* M AGMTO 1 2110 1~i o .HMl I.!
F! its'53 T11 S L02 PREMPKE INLET 11 11 l M20 2- 11 CF LlI 14 3 455 120141. 0 27-11682

-Ii 111 1
Al41 $630 C1.1NDI IF SIE MANFAME 12 111 1 1i MX S I III pi __ _

3 A! 411186Tl ASFT SIDEA RAE 2 Q3 1 1 1,, oi S! 6 SO1L 27 01267 _12127311 122012 27-11793

6 I 4" Til M$ 1 $6 VV 1 is111j 1 Ml 3001Doi LO1 27 0121? 3 ý233411,1 1'7 3 P 27-11793

I s 50 V111 400 I II PS AGC 111 1711 01 M*88 I ___SL_1

!11l *00 III It IO 1 11'2

9 -9 C""f I, Ill III -IJ I Yl ow IIO A T 1o 2- I _[_

-d 401e CALIS 1_1

04 
1A 

U li j 2

SjV0 SIEAFAE Q .i 31 j1Oý 3C( G ZLG 27 -dill? 3 29191'Iol 0,4,1 27-11793
1A-4407 WI 51 DAFRN_01i

Al 451 Til AN@ FWID 91 04 1 .13 1030 W & ?'2 0123? 31 SOM 119 2 27-11794

IF2*71 Tl t TANK tit BOTTLES 1 11 11 ~lmcO MM25 D#I. Si 01633 5 SOL .1221, 41 27-11642

"IT JA~b PSTG YLV Q1 IIII37ll~1(j' I aC 31011 DG OhS7 2334 17 27-11791

F; 6i471 T jTK SECT AMS QUAD 4 111 311. S~MlO 30., 0G.j SLO 27 11217 1 23,916 1222 4 Il 27-11791

IA; Al42 T, ARS nA 62 00 Q3 11 411' PI'00 3^,! 4G St 7;27 £Po0l19 2'1179

A7~ I7 I 27~j3 OJýS7 3T RAIL 01 P0 27-11193

01579 V CONNECTED TO 1 31 1 .;J

* o C FO S-IF MODULATOR AVG 1, 111 s M19171 VDC SL.

I IJSYNC & 1001 CALIS 1 111 355_

ii PCONNIED TO 1 11 591il
ii II.CONNECTED TO 111 56 1!ilj 5

I0111114E TOIILiJJL



-REPORT Ž70. AZC-27-059-9A

SECTON 9

CON VAIR-ASTRONAUTICS7Dembr90

A~c-7-~~P 1 INSTRUMENTATION LO~fIib*M

OfI IO N - IfA 11

1Y2O 1 M6.3 6.' SLOG___

53tT INCE51 0: l1ofli DGC S~LO,!!-----r

A 8!P.i WAVE 41VIDE pI~S I1! :12 7. 01 j5ý 25,4 0~ 2 
__ : "P 7 01225 Vfr

0;~ ~ ______ 1150 ii ONRL19PAE 11 1 0: 130fj VDC1 SL

I.53*:T IANAL4OG 511 CONVERtTER 112 13i1 01 10-1 r SLOý!

1i_ 57 1 lBN A L 12, 151 0i 41ý PIA __L__________

PT 215 P11, S CIL HE IlL DISCH 1 12 7 01 350ý Pý1 :LO 7 01720 5 431 1213 2 0 27-11600

549 I!1CO*4PUTIR 1 1121 19; 0 O 50 SLO. ___

5; 41 v CONTRtOL M6,205 PSUP j11212 :5S

¶ SSp l 55 Pit s GEN CONSUSTN 1 12 23 01 100 P1 _t SLO, 7 01731 5 6033 ,1173 1 27-11721

100% CALIB 1 1225 - _ _ _ '_

1. 12 3t

14P! so P1 S2 GAS GEN COMSUSTON 1 12, 33.1 O1000II pIAý SLO 7 01731 51 64701 1144 311P 27-11722

57X1Pr*-ARM RELAY CLOS ~1 12I35I~10#1 OF ON STPI ______ P _

~1P 529 Dji S M4AIN1 L02 VLV 1 1112~ 3711 0 91 Dl SLiII NAA ___ 1205 3 P 27-17564

:1 544 VI COMPU7ER MIG.5 PSUP 1112139_ M20 __ _____

J1 m54.8114 COMPUTER 36 PSUP il 12 1 4111 421I VO., SLO P.

NJ 33 P Si1 dID ACCUMULATOR ~1 12~ 431 0, 350011iAIL 7 01731 91 51431 1173 1 27-11721

1,$5XPRE-AR*4 SIGNAL 1 1,12 41 OFO

0if1$2 PP.ý ý ARM SIGNAL 2 i11121 7 1 OFF ONI l

i: K -pOtX!11 VWZZNG SIGNAL V 121 4911 0FF ~ON STP~ ___ P

1 22 l -a ~ ENGINE COP 516 1 214, OF jOj1STjjP
1 .2 ljS 91411INE COP' SIG 1'1 I jj4 OF ON STP'

"110,P SUSfvERN HYD PRESS 511 2 ___0300p SLO 7 010 5 8*129 2 P 27-11650
_________12 ' 01720 5 5306 16iP9711

:P TANKHE BOTTLESHI 1 12 5 ~390, SPI 12 5 6 116 4 P 2-18
p 14 1 r'il

SYNC & 1001 CALlS 121 5 -1_

I 1CONNECTED TO 1 12 I. __

(li~COMNECTED O 101125 1212581 1 -

119 WIA~ IFOR 101 U1119 T I AIYIAL OTIN Of ?ON N Milli!~ STTO Wi 04f111l lMS IIoaf ~L o.I ITing

!j, U' I ' C..13 AN "



RZP~r7T NO. AZC-27-059-9AA giiiffiiiL
MC FlON 9

7 ecemaber 196 CONVAIR-ASTRONAUTICS

91-1 AZ'z 7-0% INSTRUMENTATION LOSOMP w.
MISI' £ RUPOT NO.________ ________ PAN_

RAT "S RPS 13

2461K A1P PS WITCH 17 1 13 OFO VD STP ____

P548 X C0PLITE COP RELAY 1 13 i O20 VDC stP"

YR1 il S CUTOFF OUTPUT Io4ofTP ___________

P 147X S CUTOFF RELAY p1 1 v4 T

1 20 V I OftSYSTEMS INPUT 11 11)11 ol30 1VOc SL _____ 0004

P. s0 P1 VERNIER L.02 TANK fl 13 131 1)1 1000 PIA SLO 7 01720 A 354 1204 1 P,27-11651

-P 921 Pil 62 L.02 low NMNIFOLD 1 13 is15 0101 PIA SL 7 01731 5, 619" 1244 2P 27-11684

P 56P 3LO2 PUMP INLET 1 13~ 17 10 PIA SLI, 27 01243 9 0045F. 1235, 1 1_ 27-11720

1319 I______

U 61 Pil FUEL TANK MEAD j11131211 a P 1 pll SL 27 01260 1 1995P 948 3 27-11683

9 1111Y 400 CYCLE AC P4ASE 11131211 105 '29 VAC SL ___ 000

1. 5" ICALIS 11 13 251 11111

U GO P 11.02 TANK HEAD 1 13 31 0 511 PID~ SILOI27?01260 1 1"4P 9463 P 27-11643

-I I__ -- f -P1 4.02 TAMNKELIUM 1i 13 3 0' 45 P14 SL 7 01723 11 4192, 464, 31 P 27-!1179

F I P FUEL TANK HELIUM 1 1 3011 PIA SL 7 01723 11 526 94, 3 27-11683

P It P 61 L.02 INJ MANIFOLD 11 __ 1 9l olwI PIA SLO!. 7 01731 5 W9 126 1 Pi27-11484

1 545 v COMPUTER 0410 FSUP 1 134111N2 M79 I? vo`l SLOIP

I 94?7v COMPUTER 4 PSU 1 13,411 0 GI V SL(_____

F1 1141 P L.02 PRES5RS IN1$ 1LET 1 1ij 43 300, PIA SL( 7 01731 9 "34j 1167, 4 P 27-1111114

Ip 27 P VERNIER FURL TANK 11 13 4 01000 1 PiA 3L( 7 01720 3 1560R 11 2081 1 IP 271-11651
35 ps S LQ2 INJ MANIFOLD 1 1314 ,1_ 4001 PlIA' SLO, 7 01731 5 662),1 1233 I1 27-11720

COMNNECTED TO 1 13 57 1 1111341

CNETDTO 1 13 H I iL I I I

11111Smixm gbom ow. m WU~Swm w~m INJ MUN it11"u18 6" -.- - - W AW 1011 11111 w wNm - A mwm ry 611



REPORT NO. AZC-27-059-S9A

CONVAIR-ASTRONAUTICSSETO 9
7 December 1960

9-E AZC~?7~CW~~fC NSnUMENTATI"t L*OGM~i 60
MISSILE 9EREPORT NO. ___________C DATE-__________ PAGE________

Vi0OCYL I,* I UMIf Ul
DESCRIPTION i

- COMM&.RATE 10RPS '1; A'H ______0

ESli vi 0YL AC PHAiE Aj Al 11054125 VAC SLID _____ 000 _11

8 -2 5j-P BTK RESV RGAGAS* j40.. PJ~IG I 27 01241 7~94 -4 2-11

0 1RSC RF ZMPUTIAGC 1 Al 51 15' 100K UV __ _ _ __ 124 IF

Vki yERROR RATIO DEM4~u Ai 7 MS' VO ___l [SL. 1__ _ @000 IF_

S 611 044ROLL DISPIL GYRO SIG 1 A! 911 M31 ______ DE -05

S, 62 D,1 PITCH DISPIL GYROSI~1 A 211 M31 3 DEG__ 5.1____ 0015__

_1 Iol~ YAW DIS!L GYRO SIG A' 21 1 M31 N~ 3 DEG Sill ____ 0015 __

8H 2?X',l S 7K RESVR PISTON 11 A' iSO"F _ _ _ T4900 209 -- 1160 4 P 7-34209

I. -

Y XlisEPERATION SIG I 191 OFF ON 1M C STIP I_____

B H35PISUS HYD &O PRLCS I P110 SLO 27 01243 It 1519412 3 27-17570

MN' 32ý X CONAX VALVE CMADIA 23 OFF ON STP

1001 CAL18 11 A 251

!iCALIS I1  Al 27

SOS CALlS I 9'~

P; 337 P' SGG L02 INJ MAN I 1 a0 11P4 SLil 7 01731 565621 1235 1 .. 27-11720

P, 26 Ph V2 THRUST CHAMBER 1 Al 33 R0P I 7 01717 151171 1127 27-116"9

U) 91IVillCONNECTED TO I A 7 1i Al 37

I.61D111CONNECTED TO IA 9 1 A 3

'621Dj CONNECTED TO IA u1  f4

5j 631 DilCONNECTED TO 1 A IS 1 Al 43!1
Ill S28! D S MAIN FUEL VALVE IjD A_ SI NAA

Z 3!E!ICONNECTED TO 1 A 17 11 A4 _ _______

SYNC_______ ______ 1001 1; 1A5
X[CONNECTED TO 1 A 99~ V- A] 3

SYNC 6 OS ______

CONNE6CTED TO 1 5+ __ ______ L

ICONNECTED TO 1 A 56 1 7 T__ __,___

CONN4ECTED TO I 4~7~ lA 57 1 Ai ~

ICONNECTED TO I AS go

tu.mww.ct siwo1 u" Nv iq rw Uotw slpe w "M w ow pm ala w neosutM

S ~ ~ ~ 7 nse r.m N13 T14. PAr



REPORT NO. AZC-27-O69-9A

RCVLON 9

* I Domaber 100 COfJVAIR-ASTRONAUTICS

9-I ~AZC-ZT-.Ovw INSTRININ.ArION LMGp~
- REF0RT 40. On DAE_________ 6

* . .0.
TIN

""I Ulu 8~smT 0 a s I a a .1a fII ng.wu06 I*II

__ _ _ _ _I- ~ EwpCOWN. KATE 1/8OS I LOW 0W4 INBd

- 4 1 9 ?I 0 1 1 E S -fill DA t~ T o I_ C_1_1_ __2 
1_

6 I ',CONNECTED ToIC 2 ___11__

9 4 it?0 CONNECT90 TO 1 C 3 1 CJ- _ ____

Is 1#, 01111 C044NECTE0 TO I C 4 1 C 5 1

S 4 G 197i i0iCONNECTED TO1C 1 C 7 11
* ý it? 011T CONNECTED TO 1 C. ii c 7 1 C111_ __ _

I1hs1.? 117O CONNECTEDTO IC 7 1 Cl- - - I
01191 0; CONNECTED TO I 1 C 10 C il I, I I_____

1 4 19710 1 CONNECTED TO 1 C 101 1 CII 111

_G 197101 Comww sp~ to 1 C 12 1 Cl 121 ii i 1

a7I' 19710 COMMECTED TO 1 C 12 1 C1 131 - -

I 1-211 AMNCTV - J ý1 C Is _ _ _____ _ _

C 4 ON NTE T 7 _ __

1 4 4 01COWNNCTIO TO 1 C 16is I 1

1* 940 !CONNECTKD TO I C 19 17- c -1 2 ~ -----
I 941COMPECTED TO IC 20 1 i11i

__94 0 itLL4L

94 01 _______TOIC22_ 1C_31

1 G-'6 11CONNESCTE zo~u 2

vI 91 IM I T OD To C c, r7

4' ~P'I CON~To I c 2

1 0940 ý: CONMMETID TO I C 231C! 29

I4lo ~4O`!COMMt01)toT13 I C V010i

~ 57( #0 WV(6JII C so

w1 Oý7 0 COmNECTED TO I C ~1ý c: 34

$1 Is? 03:, --m g to IW 1W 1f 1~ 13U1

sfv. amact TO I c W -5 1. c 36'.~



44PORTNO. A7,-7I05-9E.AcaSECTION 6-
CONVAI R-ASTRONAUTICS

7 Deoemb•1r 1960

MISSILE__- _________ VffOR INISRUMENTATION LO0%¶jW 40
M _ILE _ _R__KT NO. 4

zLIUY" DATE - PAGE __- *i, .,I T • , H -,, J ,, " ] U U U

6i I I I 111 71

j-''-G B ;0 CNN[I[ O 1C • -•i ~S ' i i ' Sl! I i .. wu8~o 8 CP7 0NCeTOC~1 3'

587!OV:ýCONNECTED TO IC 71 6 I 31
B G* CONNECTED TO 1 C 3 1 311

O 6 58? ! CONNECTED TO I C-38 I ¢C ! 391i 1

BLG 587 0 CONNECTEDOTO I ,C 9 1

: 6 5687 0 CONiAiECTo D TO I C .4 j , 42

86 5070O CONNECTED TO I C42 1; C 43'

8 6 5870,ý CONNECTED TO 1 C 43 1] C 4:1 ___

7I -
SI G 5170,;i CONNECTE0 TO I C44 1 1ýC;45 ___

5 6 7, 0 'ICONNECTED !O 1 C 45 1 C! 46!J1
587 0111 CONNECTED TO I C, izi _ 4,71

0% 501 CALSe 1; C 491
S I Sso cALIS 5

1001 CALIS 1' Cý 331ý

SYNC & 10oo CAL,,, 1! C; 55'

CONNECTED YO I C 55. 1 C 546I i 1I ______

CO•ANECTe, TO 1 C s5 1 I C -5711[

CONNECTED TO I C C 5I: , sil

CONNECTED TO 1 C 56 91VC SIi

N 78 X: STROGlE LIIGT OCCIjR 1 9s 9 OFf ON VDC STP. IN

----_ _ - -----

L I L ...... >'; - -h

!1 ' o- ' _ W ~ ~3~~



REPORT NO. AZC-27-059-9A

SECTION 9 CN A R .S0.~1TIS

7 Deoem~ber 1960R OATC

9.4 ~~AZC-27-OVW *67TUMENTATION LO%pfW~g
MISI________ REQIT NO.______ DATE______ PAGE____

I I 1101ITAL CH4ANNEL 1, E 0 l 1 1

50 2 11St CO'MPVTER VELOCITY X I lJ 22£ -/ -CK

01 11 30) LCOMPUTER VELOCITY Y I Ei O 4 F/ O0K

0f1 504 L, COMPUTER VELOCITY Z Ii ElC 1  0 4. F/Si I__ O~KIz I -
#I 10I W11 ELAPSE0 TINE I -l TTV 49 1 SEC 10K1?II__

301 5 o 1 COMPUTER POSITIONi X I El El 1_ __ _ 0 ___WOK

#Il 54- 1". COMPUTER POSITION Y I E Fil N3_SoIo__O~
01 1 0 1 COMPUTER POSITION Z 1, E 70011 __4 lOKI _ _

0 15091H 1 AZN ERRO FUNCTION 11i E Hi $01 N :1" 1 Ill iPl
# 1So0il8AG ERROR FUNCTION. I1-Il0 KI" IK!I

iii -

- _ 1___41__

_______________

,ev



- 1REPORT NO. AZC-27-059-9A

SECTON 9

CONVAI R-ASTRONAUTICS 7 ~ 16

ISIE 9-E AZC- 2?-OVP*'4 INSTUMENTATION LOGO?.W 60 PA 9____-I' 11 3 12 oI
DEUP&CNA.U~ OF

a iz
if8 1 l' I j;si

COMM. RATE CONT. 2ý 0

0 P 84 a 'Sl Pump sr"'ED 2 2 5680 8400 ;-"1 SLO 27 01287 1 28; 1148 olii 27-11721

0 1 529 V ROLL RESOLVER SIG 2 3 M10 10i VAC 8

1 530 V PITCH RESOLVER SIG 2. '. M30 30 VAC 10

* 1 528 V YAW STEERING S12 2 5 M3 3 VAC 10

0 1 549 0 PIT.NH SERVO ERROR 2 6 M4*6 4.1 MIN 20

I 521 :i. VERN ENGINE COP SIG 2 6 S OFF ON 8 LP.______

1 552 0 REONOT GYRO PICK-OFF 2 7 M2*7 2.70 35

* 1 537 X COMPUTER REOUNOANCY 2 7 S OFF ON BLP

ss 30 KAZM RESOLVER SIG 2 el M7.6 7.6ý VAC 40 A

0 I 581 W TIME T 2 6 5 . LP

0 1 550 0.. ROLL SERVO ERROR 2 9 M441 4.1ý DEG 100-

1 522 X 5 ENGINE COF SIG 2 9 S, OFF ON BLPý

* I 551 D AZIM1JTI SERVO ERROR 2 10 045.1 S.l MIN. 100

0 1 523 X S&V COP RELAYS 2 10 S. OFF ON SLP

""a_ _ monis smowm m___wf o"1'

Is as,7 7 7ao-msm , j,



RlEPORtT NO. AZC-2-059-OAMMOMM

SECTION 9

7 December 196 CON VAJR-ASTRONAUTICS

9-a ~~AIC-27-CMN 1 115IL"WATA71N LO%PW
hUSIL_________ fJT NO._______ DATE_ :'A"__

COMM& RAT 1tS J!iB

$ 5 U#pTAINCO IrAM 2 111 30e Soo Del 7 01480 9 74i, In1. Vý

A!37 0. AMUINER PITCH~ 2L11 I- ").!I3. DEG 30" 7 014,86 1 1210

82' 1 YAW 2 11 5 M&S 5 DE6 30o 7 01480 7. 74Z 22

2~0k 0 61 PITCH *OLL. 2 11 71 049 5 DEG 30. 7 01660 7 44121j, YlI
$4 A, VAN Y RATE GYRO SIG 2 11 9 146 6 0/s is 00 1 J,

S 9 4ý PITCH RATE GYRO SIG 2 11, 11, ft G, V/S 15 05
321 WROLL RA~t GYRO 2 1 1 044 0/$ 15; calk

9IX 52VR RESOLVER $16 2,111 IS- ml 10 VAC 6

I 930 v PITCH REsoLVffR $10 2 11 17' W30 30, VAC 10:

* q28 V. YAW STEERING SIG 2 11 Itp IS VAC 10

1 4 0PIC EVOERR 2 11 21 94*1 4.1 MIN4 20

* I55 c Rol GYRO PICK-OFPr ;j 11 9 2. r 2.7 WI 1 3i5)ý

loot CALl 1 11 1 5t

501 CAUS2 11 2t ____

t _ Oa V- AzM ftesoL~viR $s 1 11 31 M7r& ?of VAC, 2

#I f90 0 ROL 1NV0ERROW 2 1 31 044. 1 4.1, 01k 100

* 1 ps1 0. AZINVYH SERVO ERROR 2 11, 35 M$*. I5.1 WIN 100

I"- 2 11 3

H Z14 P 9 MVD SYS LO PUESS 2,11 Vt 0 200 PIG SLO, 7 01143 1115297Y 1179 4 Pf4 Z7-11815

$4 Z19 P S TK RESYW GAS 2- 11 41, 0 200. vl S V 01243 7 ~200# 1204 1 27-1165 1
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FOREWORD

This report has been published in accordance with contractual
re~quirements as cited in Convair-Astronautics Report ZM--7-289.
It describes the instrumentation rel'.st for Missile 12-E as
of '?l February 1961. A

Information presented here will be "s h Air Force, Associate
Contr•.ctoro. Design, Operation, and FiE - Test Groups. Measure-
merit modification will either originate in the Instrumentation
Section of the Test Planning Group or will be submitted as a
recommendation to this group.

I

f ~ ~THIS MATERIAL CONTAINS JIh1OPMATION AFT!IT ING THE NATIONAL DKfnX OF THE UNITI STATEI WINhIN TM~ MEARO OF TH EIWtNAI LAWS MUn I&.
U.S.C., SECTION m AN 7K TIE T ANSM II0 OR RVELATI OF WyItCI IN AY MA TO AN U mosIn EI PSO NIIJTW LAW.
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SUMMARY

Tb- ifl?+ rirmec,:, i,'n configur:l'i',n for this mis,nise hI been established through a study ,f

prngraim •e•i ,*bjec z!.!rr ,, anta',si and ',pei% rg considerations A 'iwcussion of

m,•ql)+: .. ,..y,Iit. ion 3, d a'n cta,?cd c.:actei i)tc- has been summarized in Report

AZC :7 0.,9 Fci . ,t,:tli.'d dsc: tpt!.),' if 'he ,' ,-iiu. missile systems ies! objectivvs, and

ger,.tal fe,, piogiamn see Repoit AE60 04 3 ,j

Th eciftc n..i--i cr'.ent-, to be tri.insnitted N la teýlemneter have been tabulatedi and are listed

in, Sceliions ý .4nd 9 in 'oirn'- of tn:t, irmcntation systems and telemet r channel assgnments

Irn add(ition to ', t,'l-etrv th, landline instrumentation program for this missile has been

itncluded in hi- repot? in the form of a master tabulation of landline measurement charac-

To clariln spectfc meawurements, instnimentation location schemptics have been included

in Report AZC 74 059, Section 7

th'ere are a Iotai uf ISO telemetered measurements on 41 channels in this missile divided as
fotloi s

U0

< > .H

A 'FR. 1 15 2 18

PINEV 9 4 13

G, iD -1 3 6 11

H YD 1-1 4 4 20

iNER GUl , 4 ,I 11 , 5 45

IROP I z' 0 4 3 3 33

A P 9YS 1S -•' 1 3 17

V SC 6 9 6 23

-x A L 7 49 : T 4 ) 28 21;2• • 180;

19 2 1 C!rkd and displayed via 239 landline channelsA

N-M ~ um VMVL CMM W;KX MT W kl'M :9 OFn nnu .ITU5ITf wnru" VM M& OF M [xxfw i jrUI
C I&CT. ?UAM? TIME so OWM s AI o* W _ ___I'MMM T
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REASONS FOP REVISION "A" CHANGES

INTRODI:C [ION

I)Duo !(, tth,' iflght 1ai:.-.. c-f r,.i.is~ s 3E 4E ard RE additional inqtrrer tan. has also

t1cti added t), mj-;,ve i.E to cordinue th-. exaluation of the airborne hydraulic system effects

,,f idilin' eatiig ar d arrw ieplric he•"g of V , electrical components

I ho' tor •ck..t %hict . h ,.•,h sIt•iner engirne control package to the engine has been
-tr,, -. :d ., Rx'.k,.,n�,to prtcli;cd -riý irflight failutres B, eak wirez attached to

-,' .... cnt, ,.! pckagý 'H317,X, H388X) and main hydraulic distribution
nw:,Pinfold 'H -9X, %il itidicaie mrountilg bracket faiiures A measurement iecommended
hN RBcke'd.ýn', to. anqlYsis of the qustainer engine control package performance has

[su. bee,. added Accairr.u,.-ot gas pressure 'H398P)

"Measu,,r.m-.-, yf fiox t-. the sqasraier engine control (H384R), to the high pressure
dist ritu•, r.,aifoid MH3%6RW 'u the hvdraulic reservoir via the high pressure relief
alte (H3- 'It* nnd tiorr the einiei distribution manifold (H385R) will provide data

on o-.e !•: .. r-yn pe4 for mnrice as %ell as isolate the location of a failure in the high
pressure p )-iton of 'he ,a stem A !ow pressure measurement in the vernier return
line %HI-'P*. ,n coniunction %ith the Hdraulic Pumping Unit Sustainer Return (H{360P)

preozure ý,% pro. Ade add:tion.4 umrn for a pressure survey in this area of the system.

Dzat for ny.afuut,•oq anaiksi,4 of the high pressure system will also be provided by
pump disctý-irt 'H130P), mami sts-cnC accumrulator (H52P) and line (H191P) pressure

rre.4-iter- -fs

A tceck a•c , '- been installed in the sustainer high pressure line upstream of the

stagi, , dl co:,recr This %kill pre'.ent lossi of hydraulic fluid in the event that the dis-

conne•ct ,vai. mg. become danaged A pressure measurement located between the

ch-'ck , : :nd the rise-off disconnect (H379P' will provide data on proper sealing
and str-uwuta,. inegritv of #he disconnect coupling A heat shield has been added over
the r i.e off dist-onnct painel and sliding poppets have been added to the disconnects

the ,seie', to pionect them from radiant heating A thermocouple (A6T) will be lo-
cated bcl.',er thr, disccxinect he•t shield and disconnect nanel to measure ambient

N)i3 JltI MAT aJL OMMMNkMThM AntVflU TW Mh1'W MPK. OF rIW ,M#T1 ITAYI rn, W1 M naa TI ELAM OF tO lTws C240" L~KUI
U I-C MrltOS 723 AM. ?K Th.I11 TkMW4 C m y ~ oAnuascurmi om- nL

=won=j 1 ioiN Sam1 OI.'Uv
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In addition to the foregoing, measurements (H140P) SustainerVernier Hydraulic
Pressure, and (H219P) Sustainer Tank Reservoir Gas Pressure, and (H185P/ Sustainer
Hydraulic Pump Inlet Pressure will also be installed. These measurements were
planned for previously as part of the over-all instrumentation package for missile 12E.

(See Figure 1.)

Sequence measurements in the Hydraulic Purnp.ag Unit will provide data on booster
(H1187X) and Sustainer (H1188X) system hydraulic fluid evacuation (see figure 1). hI-
formation on missile tilt or roll at rise off will be provided by displacement measure-
ments at Quadrant I (L1446D) II (L1447D), MI (L1448D) and TV (L1449D) (see figure 2).
The extensiometers are located on the upper pedestal supports on the launcher.

11. In addition to the thermocouples, three (3) calorimeters have been placed on the aft
heat shield on 12E. See Figure 2 for app oximate locations:

A412T BLACK CALOR QIV ..

A438T 38 GM CALOR QIV
A440T 19 GM CALOR QIV

The calorimeters are clustered in groupz of three to give the heat transfer coefficient
along with readings of convection and radiation quantities. The 19 gram gold calor-
imeter provides a measure of convection heat while the black calorimeter will provide
total heating infoi-nation. The third calorimeter in the group, 38 grams, combined
with the othei two calorimeters will give the heat transfer coefficient All calorim-
eters are mounted facing aft and approximately 3 inches in diameter for each
calorimeter.

Due to the danger of Loot or other elements ptating the surface of the relatively large
calirimeter clusters during launch period and producing incorrect data, two nine (9)
inch pie tUns will be placed over the clusters a., covers. The pie tins will be mechani-

cally rernoved after the first ten (10) feet of flight Camera covcrage will substantiate
the successful removal of the two pie tmns

Ill. High temperatures in the conduit, electrical connectors, and the fairings naround the
vernier engines have been considered as a possible cause for short cir, uiting. To

YWM bflUW. COMSA NPMTM NFiCiMW "M~ RMW U TW WM VA WtM1TWI WMfiM OF Tif (Spldi LAw3 rMs It
Am M "a WAOm an lip Rgs...'r* to Asm WWMjk "VWK~ 'tg IS W7 BYII L AW.

-Em



C 0 VA R "S i WMMSPAC,-, NO 4-3

* 91, FILBRUARY 1961

111 11n t'l nfl :ght, em r rajtil r env i onra cnt at those ioc',i ior tfhc ~o1ow -

FMVIR!NC AM 3E Nj (ihside)

V, ('ONDUIT (Nea; 'etert~ and

A4 i SERV EW) LE(_ TFRICA L CONNECTOR (Surface)~

1' p tif bo a .mb iw.ferdr:mcsengin~e puimc and eilec~rical
Y11 "Ig i-;(I nhlv tU-ing inowted -on !he sidt. ( the vernier e

!.: flj~ rii'g- Ahwh ffjc-.1h*,c ginmbaling ~I~u~~Aoi th cl n., t,

5s,~ 1A.Pl '.%'. ble inadc t- i'xcs-pt.g %ha; e!f-týc* "ram 3ir" entering inic

Cih :Ip '11 t~- ýf 116A M(Woupit2 '-erenct: )unct 'ns IT-',T T3T T103T T162T) wt.ll
t:ý,curat RI ti I rom all thtcim( opie~s These reference Junlctionls

izid w':h v 'en-z' ni ide- on the boost'2r sustainer and vernier engine areas

Rt. AliY~h INVERIEH ir h, B-1 POD [\DPU\\ r 2

* t1!,, PU)TL:E. BE;ACON mn thc BI POD) Q1 ADRA-NT 4 P e~~tre reas-

V)~i I'L T'-IRY PA\CKAGE 11.1 POD (XADAJP-NT 1 At thu
~I ~!~i~p..i~t ~ ha t been aaAfor- PITOT TU13ES ..tnd ý lemn-

p ~ ~mmr~ o! 'Ohi~ilI HEMO ETERts 1>.t~ecuon mleaksurc1-ent

~ h-. *' cilI MISSILE VER:SJ S DIS-CONN ECT QUAD_1UNTS I aind

I ,A', k ý AIRAN'l S 3 '>! 4 Thutu *ý a addij~onal piussure mwsur't'-

I~ ~ ! j- bUL:' h POMAB\1LE .1.- MMET RS

J> ~ ~It\ 1atia diii Ing the ci i: cdl ilon 01 lur'h and sutpk oc'xiser

* ?1 dlt:4 1 !he -fi-'A Fl 'I ims-7,C I Z'J . 2 c lr me r
T - Z, 1,14iHjC :j ifl w~.". umiiJl~~

)* s IiDE *' RIP'i ~

S jK~~.-''BI N-0A RCIC \A'UEI

~~~~h. ~ ~ ~ B NAA 1W4C t 91CI C SI mC iNL p1g., g-.
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VI, The booster LOX p-ump inlet tempera. are measur-mier~s h.3ve b>een added as oroeratianai

r.±diines.

MEAS DiSC` IPTVRN

ADD

P020A B1 LOX PUMP IN~LE-1
PIOS4T a? LOX PUMP INi -ET

VI;- Trhis measurement will indlicate the nuiz, ,iu of guidance c-nnrpiter ofi-on cycles and

help to estabi sh tl~e computer run time %%nen c'orbit.,ed with measr -ment I1.1":1W.

ADD

11606V COMPUTER RESET

':IF-. The f0lloWuIg SeqLence measuv-emenets Azll be used fc.r- flight *est and SVStEMS valida-

tion, by providing time-sequenie of .pera-*on of tfle, '-nc~ioi..E du:'ing ground ch.-ckout.

ADD

-31225X EN-INzE CCOTRO! RTV'DY
P12Z6x PNEUM'NATICS CU IJFf
P -217 X Y-C'9 DOME PURGE
P 12 2 x IG\.TER FUEL PU..RGE
P i22 9 L(ICk HIGH TOPPING
P 12' OLWTPL.

P 12', 1 X ~ O SLUG COM

IX. T-* foi,--wing m,,t-suremer-*s wt-rv'i&r to provide a record fut- proof of ~rxrse-
quejret c¶perVOT .o T d.atA !O- `aurc ii:x.-a-:,s These zneasurernnwtý wi`! be ma~de

*Jirln., the inieK-',ed Systeý -% Ties' o Gt> A F prog-ammer.

A D ru

:,IWX TA L-.

S1S 3- 1i BAXS F- R -E T L.k -N

=3r"A O1 OAM S M ' "mW I NWK -
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V EAS DFSC1_ITh10IO\ CHANNEL

A IA)D

s! i- IX `N1S1AI\FI{(IN)FF

s 7o VS14PS BACK- "P SKINAL
S1i7FýX V-E RN I ER CI T OiFF

Sl I7 ~x I! ._1C' RV V,,' 13l.A'CAL

s U.I (X FIRE RE -4-7) ROCKETS~

Ij- ip"4A 1 -,, tn-_' -. l, , he u-ecd *o rete ire the caus(- of ftnpatc* Prortirctor
1 r-,p ()IjI 2~.\). 1 lr'cted * 'e.G E 5 r.on "D"' AG Hights

A DD

(KV RB REFLECT SFE 1 11 49

w C PB iP O'1M(I.A-TOR( AVG 1 11 63
G1P WAVE 'TDE PRESS 1G 1 12

G 9P W E(WIDE PRESS 2 1 1 1 9
61,97() R11 'I' kRx1)XL IC 1 thru 1.ý

BO31OM AN FLNNA. 1 C 171 6 t~rl 31
P ( 1 WA V EGi 1D E 1 C 33 vhru 47

Xi N~f~~'; ii~ I FiP~ M. le121 npz b.-er reioa~ce~d b- a itgh., re.di-

zleý,ý dtrF RD" lhcw FRI" k-mnc-., prc-eens throzug, 1.he counitdo.wni up l-

1 T cý' 1!UIc thce Is eni~. The iaiidhneri instýrletic iv~-

Lt I~ BE.' OfNJ MAN

p.'' _: LBE 011L !N , MIN

S -1~ SA P C'.0 1-

pw~~:' S.13 CoBS~

WAl-,WW TO* jm!ON& nmw. of %!~ OW v-ts *ý,C TA & 'N_ýý TOEV L*{AWS, 77, 1
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MEAS DESCRIPTION
DELETE

P1713T B1 GAS GEN COMBUSTOR
P1714T B2 GAS GEN COMBUSTOR

P1156X B1 TBN OVRSPEED TRIP
P1157X B2 TBN OVRSPEED TRIP
P1192X BI ROUGH COMB COr
P1193X B/ ROUGH COMB COF
rF1438X S ROUGH COMB COF
P1588X S TBN OVRSPEED TRIP
P143 7W S RCC BINARY COUNTER
P1454W B1 RCC BINARY COUNTER
P1455W 32 RCC BINARY COUNTER

XII. There is nn. sustained- LOX tank pressurization bottle on E series missiles, tV'erefore
the following measuremrnt has aeen deleted.

DELETE

FM248P S TANK HE BOTTLE HI

XIV. Corýlexity prohibits viking or calibrating this mreasurement ir a way that will yield
valuable data for test evaluation,

DELETE

& KLYSTRON PWR OUTPUT

XIV. Upon reevaluation by Arm,,, these measuremeuts will not provide the data originally
required. Therefore they are deleted.

DELETE

11603X WCRD GATE FTIV

11604X MUL7 GA'," SIX
11605X 112 CS "-ATE

ail MATINIAL cOffAu;IS INFOMIATIOfi iFFCTING THE NAT'nMA DEFFA8E (I (HE UXIT(0iITATEa WITHIN THE MEAMMUN OF THE ESF'IIIACE LAWS, 11-ax it,
Ui.S., WCTIOM 793 AN 7K THE TRAISMISSION Ol 4 A.4 UNAUTHORIZED PERS"O IS PitoHIRITED BY LAW,

mu- [
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XV. Measurenient H31-51 haq been deleted because it is a duipliP itin of the new measurement
111,85 P.

>XVI These measurements have been deleted to provide channel space for hydraulic

1nrumernntation

MEAS JESC RIP TION

DELETEF

P7983A LOX LIN,,E AXIAL ACCEL

P671T TH SECT,'3-N AMB QUAD 4

THIS MATERIAL CONTAINS IMFORMAi ION AFFECTINQ TPE RATVONAL DEFENSE OF THE UNH1Tl) STATES WITHIN IHE MEANINI OF THE ESF;ONAGIF LAW&. Tint It

U.SC., SEGT:0N5 793 ANC 794. THE TRANSMISSION OR REVI 111 5Q1Z j I ISON1 PROMIWIED 16i IAW.
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Q1QI ~I I

(AFT LOIGFRA412TOJhildn A440TA~trnutc

CALURSMTER LCTIN

(AFTD LOOIN4 FRWRD

THIS MATERIAL CONTAINS INFORMAT',ON AFFECTING THE NATIONAL DEFENSE OF THE UNITED STATLS WI•THIN THE MEANING OF THE ESPIONAGE LAWS. TITLE
IS, U.S.C., SECTIONS 793 AND 794. THE TRANSMISSION 'I,: , • UNAUTHORIZED PERSON IS PROHIBITED BY LAA'
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This report has been published in accordanae with contmOtual
re uirments an oted in Convair-Astronautics Report ZM-7-,89.
It describes the instrumentatior released for Missile 13-E as A
of 27 February 1961.

Information presented here will b, used by Air Force, Associate
Contractors, Design, Operation, and Field Test Groups. Measure-
ment modification willl either originate !-n the Instrumnta.tion
Section of the Test Planning Group or will be suhdrtted as a
recommendation to this group,

iJ

THIS MATERIAL CONTAINS 1IFORMATION AF,1CTING THE NATIONAL DEFENSE OF 1HE UNITED STATES WITHIN THE MEANXNQ OF THE ESPIOINAGE IAvW, TITLE 186
U.S.C., SECTiONS 793 AND 7K4, TIE Tk4SMISSIO • •F .0f WHICH 1 AN MANNER TO AN UNAUTHORIZED PERSOU 1 PROHIBITED B- 'AW,
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SUMMARY

The instrumentation configuration for this missile has been established through
a study of program test objectives, systems analysis, and operating considerations.
A discussion of missile instrumentation and associated characteristics has been
summarized in Report AZC-27-059. For a detailed description of the various missile
systems, test objectives, and general test program see Report AE60-0436.

To clarify specific measwrewnts, instrumentation location schematics have 13en
included in Report AZC-27-059, Section 7.

A list of special instrumentation for 13E has been included on page 4 - of this
S~revision.

r .

THIS MATERIAL CONTAINS INFORMATIORl AFFtCTING THE NATIONAL DEFENSE OF THE UNITED STATES WITHIN THE MEAlIRl OF THE ESPIOAM LAWn "I s 1,
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M.i

REASONS FOR REVISION "A" CHANGES

INTRODUCTION

Due to the inflight failures of missiles 3E, 4E, and 8E, additional instrumentation

has also been added to missile 13E to continue the evaluation of the airborne hyd-

raulic system, the effects of radiant heating, and aerodynamic heating of V-2

electrical components.

I. The bracket which mnVms the sustainer engine control pa, kage to the engine

has been strcngthened by Rocketdyne to preclude any infligi't failures. break wires

attached to the sustainer engine con' rol neekage (H387X, H38AX) aad mein hydraulic[ distribution man~if old (H389X) will indicate mount.ng bracket failures. A rsasu:re-

ment recommended by Rocketdyne for analysis of the sustainer engine control package

performance has also been added, Accumulator gas pressure (H398P).

Measurements of flow to the sustainer engine coxiz-:l (H384R), to the high pressure

distribution manifold (H386R), to the hydraulic reservoir via the high pressure

relief valve (H383R), and from the vernier distribution manifold (H385R) will

provide data on overall system performance as well as isolate the location of a

failure in the high presaure portion of the system. A low pressure mes-urement

in the vernier return line (H212P) in conjunction with the Hyuaulic Pumping Unit

)ustainer ..eturn (H1360P) pressure will provide addit* nal data for a pressure

survey in thPq area of the system. Data for malfunction analysis of the high

pressure system will also be provided by pump discharge (9n3OP), and line (Hl9lP)

pressure measurements. (See Figure 1).

A check valve has been installed in the sustaijaer high pressure line upstream of

THIS HATTRIAL COSTAil IW WTMOI AFICYIm TNE •ATIOR4 OI(EFU Of TE UUITt[ STAI 1TWIl TH1E OW l ING OF 1W T'O[ L• 'ws. yTyU It
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the staging disconnect. This will prevent loss of hydraulic fluid in the event that

the disconnect couplings become damaged. A heat shield has been added 3ver the

rise--off disconnect panel and sliding poppets have beý)n added to the disconnects

themselves to protect then from radiant biesting. In order to obtain information

on the amunt of heating of the rise-c;"' disconnect panel, thermocoupls have been

inatalled at the booster (H317T) and sustainer (H316T) high pressure ris*-off

disconnects,

In additLon to the foregoing, Sustainer Hydraulic Pump Inlet Pressure (H185P) will

' instaI n ed. This measurement was planned previously as part of the overall in-

strumntation package for missile 13E. (See Figure 1).

Sequence measurements i" the Hydraulic Pumping Unit will provide data on booster

(1187X) and Sustainer (HU.S1&) system hydraulic fluid evacuation. (See Figure 1).

The extensionsters are located on the upper pedestal a-upports on the launcher.

II. In as"'tion to the thermocouples, three (3) calcrimeters have been placed on

the aft heat shield on 13E. See Figure 2 for approximate locati.ons:

A 409T Black Calor Ql
A 439T 38 GM Calor Q!
I 443T 19 GaM Calor QIV

The C-A calorimeters a&re clustered in groups of three to give the heat transfer

coefficient along with readings of convection and radiation quantities. The 19

gram gold calin!nater providea a measure of convection heat while the black calori-

meteor will provide total heating informetion. The .hird calorimeter in the group,

38 gr•es, vonbiAed widh t!e other two calorizketers will give the heat tranisfer

coefficient. All calorimeters are mounted facing •ft and approximately 3 inches

in diameter for oac 1, rime-or,

TMI WTV-t CVJM PWACJTUO VM A 04T '"A i W I..*YI. 01RR Oft THE .41 STATE I)M wiMn 1W~tf C-; T~ DrW P 1_WIM !rnl It
Li. ~l U A CKCt W ?K T4. 1WOM4 OR WMA VIN OP0 mON" If AMM MUM To AM luIT)'Ifl pq~ maPt~4TEDs~L
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"Dut, to thie danger of soot or otheir elements plating the surface of the relatively

large -alorime ter clusters dtring launch period and producing incorrect data,

two nine (9) inch pie tins will be placed over the clusters as covers. The pie

tins will be mechani- -lly removed after the first ten (10) feet of flight. Camera

coverage will substantiate the successful removal of the two pie tins.

ILl. High temperatures in the conduit, electrical connectors, and the fairings

around the vernier engines have been considered as a possible cause for short cir-

cuiting. "a accurately determine the inflight temperature enviornment at these

locations the following measurements will be made on 12E.

A 1 T V2 FAIRING AMBIENT (Inside),
A 2 T V2 CLhAMHELL AMBIENT (Inside),
A 3 T V2 CONDUIT (Near Center), and
A 4 T V SERVO ELECTHICAL CONNECTOR (Surface).

Thermal input will be a combination of aerodynamics, engine plume, and electrical

component heating. The clamshell fairing, mounted on the side of the vernier

engine, has several large openings which facilitate gImbaling.

Temperatures of thermocouple reference Junctions (T2T, T3T, TIO3T, TI62T) will be

made to insure accurate data from all thermocoupies. Lhese reference junctions are

uTmad eih measorefents mrdeone reer e-coster, sus(tziner, and vernter enTnTe areas

respectively.

IV. RModesign of the cooling distribution s;%ns for L-YA BI and B2 pods requires

data privided by the following ad-itiona. Insttrumentation; 12 temperature measure-

ments on the RrAiY fl,' -_E4i in the £2 :1,', :LJ2A? 2; It teaperature masautemnts

on the GE MOSE B"U4N In t-he B-1 ?3, 8UA>.I 4; 3 temperature msaeurents on the

No. 2 7 FACY~A, 3 7-D F 1. At ,.he launcher, 10 pressure measuro-

C ens ~v tenadie r• FI:J -[T• t.nd 5 temper-ature measurements for F1GA.KEL
LI CnTs have been ad-dCed fr I r. is , n-n

DDM GAT4OnMM" Mnw EM F MUWM M U"toTMWaf w q rWNvwL~
YK 1 TiNUMN 01ftVJTI OF W" $ A MAN TOAn tadra= L"
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T~40WTM S. There are 2 additional pressure measurements (L1452P and LU453P)

for the P(WTLW MJMTRS.
i

V. To provide higher quality data during the critical portions of launch, and

aply booster engine rough combustion data for the first 15 feet of missile travel,

2 accelerometer masuremnts will be monitored via traiiing wire umbilical.

P34390 N" KC ACCEL
P14520 Bl RAA RCC ACCEL
P14530 B2 MA iiCC ACCEL

'I. The booster LOX pust inlet temrature measurements have been added as

operational redlines.

P1WO T B3LFhX P DIMPI-

P 1054 T B2 LOX IPUM IMLET

VII. This measurement will inidcate the number of guidance computer off-on cyzles

and help to establish the computer run time when combined with measureznet . 1510 WI

1 1606 V COM iqmr

VIII.The following sequeco m-asuroments will be used for flight 'est a&nd syste.s

validation by providing tiUn-equence of operation of these functions durL'n

ground checkout.

P 1225 l ENGIKE C4:L RYFi!

P 1229 X , HIG TO-rING

ino OM GM ~g MGMW inn"anuin=" o rig LMm tuw T,.a TWl Wii OF S up-in -%W ýM -MI L&~~r
U4rW SiA MM am P"12 7 NY LM

LW J. -L ~I~
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P 12230 X T,02 LW TOPPING

I P 1231 X 100% SLUG 0OM

!X The following mesureaents were added to provide a record for proof of proper

sequence operation or data for failure analysis. These measurements will be Made

during "he Integrated Systems Test of the A/P programmer.

ADD

S 1370 X STAGING

5 1371 X BOOST-1 ZIT=SON

S 1372 X IRLESS IFJI

1373 X BOOSTER G=TFF

S 1374 X S]TAM1 CUITOFF

S 1375 X IS1M BACK-UP SIGNAL

S 1376 X VKKNS CUToiF

S 1377 X EJECT RV LUBl1ICAL

S 1378 X RV JrISON

S 1379 x -FE; RT.1'RO F9OnCKS

Y. The fo'3wing moa-esrea•* will be used tc determine the caue, of Inpact
?reddicior~~~~ dr,ý D- +. sxeincy,--n-e -te= on 'Do AiG fllights-

~ 23 7 ~ B Th&T&~rii.LI.49

5388F IAh7 U

ru e dt -Z-I o 13M M k•riace ?K rid gZ rum= ft M On •. In LA*

-A• •-•.• i i 12



ROWT NO. MZ-27-059-.13 C-SR N C
27 MUMAR 1961

G 589?P WAVBGUIDS PM 2 1.12.9

G 197 0 RB-i? 3ADIAL 1.0.1 thru 15

G 940 BOOM ANTA"ML 1.C.17 tkhzu

G 587 0 POD WAVEGUIDE 1.0.33 Lhru 47

IL. A ba~ckup booster st~Aging accolaraticnL switch, loca~ted i.n thie pod, will

be flown open-loop on t~his missile. This it. being dons to gatber daA U_- ta va'Luat~e

this eys~n siunce it will. operat~e clo sed-loop f-,r kanen MAP sA-/'ý a~: nd Can'.aux

missiles. The switch will] supply a backup sta~rLg signaU, insuring stiging Ln

the event that tLA noirml, rtagin~g disco-ete frcm guidance icu tr-t sapp lied" -ýO V

progzOMMIr.

The acclerstion swit~ch is es~ontially a spring-rz-z system, haviri.g flaid daxpine.

andI utilitiL.f a differint.1a1 trazsforw-, for signal. pik-off'. This s&gnaJ. is £-1-

t"ane sd supplied to an electronic switcbing circlUit which closes a relay at a

preset aoe.1.ra~tion level. The acelemermter si na.J. ltage (3V)nd - i~c

activation (S35%1) &re manittred for evau.iwýon purpzosbr

MI. Four wasurcmnte havis been addedd to doteraina jpre~ suep'Lý e' th

* LOX slug treanaftr valvas occurs.

I~2~12 TLXI
li

MaSA.cmaW-Ie OM1 00MM,1,a - cý; m tw*3*t_ j~ rr
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'II Operating measurement F1194P hab been ad-led to' ascertain the accuracy of

the GN2 supply pressure during cuuntdown and hold.

XIII These measurements, applicable only on FRF missiles, nave been delet~ed on 13E.

DESCRI,2TIUN

P 1010?P B 1J UR:: ,, LI-J .-1 .14

P1011? B 2LURE UILLNJM&N

P 1232?P S Lu2 SEAL CAV n

F 1465 P S LO PRLuBF. onmMr

F 1227 X LUX D%2; P1JZ

F 1122S x IGNITM1 FUE~L PIG.E

F 17 851 X B SECUM.ARY SBHU2DkVwT

F 1226 X P~14TCV TJD?'

XIYI There is no sustaPimr A' -%k presszurzaticri botte F eie issiles,

there-rare the follawiikg xa woment, FN.~. P, S AkNI IHL BJ'ThSL HI, has been

deleted.

XV D}ue t-- Camplexity L- mking --id clirtn Meas, ~ .F!, FINhJ ?

)IrM7t1, it has been dele6ted.

XIThe Hz- Pr-grai: i3 -,C0-4hý A Us1 ~la f t--n t . a n itz -

~yv n~n: 52V.:he~2~S- 10..49 i3 n.t !w-'Uýreci.

~VITMeasre~ i - ~ ~.~..n neH

V ~ ~ ~ ~ 1 7~--- ,--...~
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XVIII .Thei~e I& ti~., if'ther test dat~a riaeeA on 1.V, 1.~ug transfer uzmit2 at AMR.

'hArefor-k N 1314 Tf SLUC (-'HG iL02 DBC3 is deleted.

TWIS VMXtu CWUAIUS 11P)eMrI1o AF~OTINO THF ~kAT;OUAA DEtI"EM OF THE dPITED STATES WI7N~il THE MXA11PK tUF THE F~pOnAgE uAvY,, Tii.~ 18,;ýt I~MMA 7ULý T TRAN8OMLSIO ORI PrrlATIOU Of WHICH il ANY MANNERL To AS U!LAUf.4(CRIZED PfAjOk iS PRCOIStTED Sy LAY..
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SPECIAL 13F ITZTUTElNTATION LIST

DESCRI~iPTION .RANGE TREADTCER TYPE

A 1 T V2 FAIRING A•MB]hN 0-1000 DGF Ficr, Tn
A 2 T V2 CLAmSHL AI-B 0-1000 DGF Fe/on TC
A 3 T V2 CONSUrl 0-1000 DGF Fe/On TC
A 4 T V2 SD,.Vt. ELEC CJN 0-1000 DGF Fe/On TC

SA 409 T BLACK CALOR PI 0-1000 DGT 27-11912-)
A 439-T 38 CGM COAiOR QI 0-2.000 DGF 27-11112-3
A43T 19 GM CULOR QI 0-1000 DGF 27-11912-1
F 1194 P FACILITZY GN2 SSUPPLY 0-2500 PIA
G 302 C FR-BP MODULATOR AVG 140. 7-0 VDC
G 94 o BOOM AK12,Ra

G 1970 RB-IP RADIAL
1 587 0 POD IWAVEGUIDE

G 588 P AVE-UHZ E PFMlP IN E T 0-20 PTA
G P58. PWAVEGUDE RE&S LTZ 2 0-20-PIA

SG 281 V RB PEFI'LCT _ýET M Z- 5-0 VDC
H' H30 P S HYFD Y0T.i DISCH 0-3500 PIA ?-01720-5

SH ).85 P S HTO Fm ILET 0-200, PIA 27-01234-11

H 191 P $ KI GH PP TO IMAN 0-3500 PIA 7-01720-5
H 212 P VENIER RETU•N 0-2%0 PIA 27-01243-11
H 1360 P HPU STSTAINER PRTURN 0-200 PTA 27-012/.-11
H 398 P NAA MYM ACCUM GAS 0-3500 PIA 7-01.7.7'-0 5
H 3821 R SU3 FLYW TO RES 0-9 GPM 27-C1281-1
H 384 R SUS 1LOW TO NAA CONT 0-9 GPA 27-C,1281-
H 385 R STE FLOW FROM V MUN 0-9 GPM 27-C.1281-i
H 386 R S TE FLOW lio fAdN 0-9 GPM 2,7-C1281-1
H 316 T ROD PANF, SUS IN 0-1M DGF r/on TC
H 317 T ROD PANEL BOOSTBR IN 0-2000 DGF Cr/Cn TO
-h 1187 X BSTF OIL EVACUATION C0F-ON VDC
H ) 188 X SUS OIL EVACUATION (rF-ON VDC
-••H 187 X S ENG CNTL BRACKET ON-0F VDO
H 388 X ENG CNTL TO Mi LINE ON-OFF VDC
H 389 X HYD KLN'OLD TO CONE ON-OFF VDO
1 1606 V COMP1JIR REET
N 1356 X SLG OH LOX LOW LEVEl, ON-OF?
N 1932 X LOX TPNG VLV CLOSED ON-OFF
K 1933 X LOX TPNG VLV OPEN 0N-OFF
N 1979 X PtFS3 VLV CLOSED ON-OFF
P *439 0 S NAA l1r ACCEL t80-80
pP 11,520 B 1 NAA RCO ACOEL M80-80
P.1453 0 D 2 NAA RCC ACCEL M80-80
P 1020 T B 1 LOX PIPM INLET M325-M275H P 1054 T B 2 OX PtTh INLM N325-M275

THm mATARIII cORTAPS 3FOMATIM AFFEC1I04 THE NATIONAL DEV•EE. OF THE UNIr.D STATES WITHIN THE MEANING OF ThE ESPIONAGE LAWS, TrTLE 18,
U.S.C, tECTIO(tA 793 A12) ',V4, M1tE lk,.NI ISSI]O OR REVELATION OF WHICH IN ANI MANNER-O AM UNAUTHORIZEb PERSON IS PROHIBITED BY LAW.



!=QrT NO. AZC-27-059;k30 C-
27. rL, 196.1 CONVAIR -ASTRONA TICS

MLAQ. PE5CInloTANGE DUCER TYP'E

P 2.22 5 X E�GIN CO•TROL RELAY OFF-ON VDC
P 1229 X LAX HIGH TOPPING OFF-ON VDC

.1230 X LOX LOCW TOPPING OFF-ON VDC
P 12.1 x FPEUMATICS CUTOFF OFF-ON VDC
3 385 V ACCP% 400 Au,,, 0-11 VAC
3 359 X BOuSTER STAGING B/U OFF-ON '¶C
S 1370 X STAGING OFF-QN VDC
S 1373 X BOOSTER JET'TSON OFF-ON VDC
S 1372 X FRLWMIZE VERN TANK OFF-.ON VDC
S 1373 X BOOST& CUTOFF OFF-ON VDC
S 1374 X SESTAI . C0rTOFF OFF-ON VDC
S J375 X VSHPS BACK-UP SIGNAL OFF-ON VDC
S 1376 X VERNIE• CUTOFF OFF-01 VDC
S 13'77 X EJECT RV UMBILICAL OFF-ON VDC
S 1378 X RV JETTISON OFF-ON VDC
S 1379 X FIRE RETRURGCKETS OFF-ON VDC
T 2 T Bl T/C REFER JUNCT 0-200 DGF 27-01287-1
T 3 T S T/C REFER JUNCT 0-200 DGF 27-01287-1
T 103 T BOOSTER T/C REF 0-200 DGF 27-01287-1
T 162 T V T/G REFER JUNCT 0-200 DGF 27-01287-1

I

THis MAIINIAL COU'AIU iIFjA•!IATIO AFFECTING ThE GATIOMAL DEMIE OF THE UNITED #TATE$ WITHIN Th MEADINO Of THE ESPiONAR LAWS, TITLE 18,
aU.SC., UCTIOu 7K A 7K4, THl 11AMISSIIIU ORl REVELATION OF WHICH Ii ANY MAIM TO Aml UIAUTHORIZD PERSON IS PPOHIBITED BY LAW,

-INK

!t
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Y

QII Q .1

X ........ -/ .. . . - l "

A4t43T Custer

Q+

Convair Astronautics

designed calorimeters
i•0-00* [• )ii;'tOrange HEAT SHIELD '

O-IOOO rangeCALORIMETER LOCATIONC

(AFT LOOKINMG FORWARDj'
THIS MATliaI. CONTAINS INWOMATI•O AMFFCTING THE %AONAM" KlU Of THE UNITED STATES WITHIN THE MEANI"S O • IN! U IONACE LAWS, TITME

1S, U.S.C., KCTIONS1 3 AND 74, THE THMWUrdl ilS•i 01 SEULATIOMN OF WHICH IN ANY kANNE TO An UNAaJTWIOiZEO PIRSON IS PIONmIITtO sy LAW

" iU -
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S. c TEMPERATURE STUDY

C o V-2 ENGINE SYSTEM -

tMIlS IMATERIAL CONlTAINS INIFORMATIONq AFFICT1ING THE PLADt0NL 0(FtNS4[ Of TYK URITtO STALtf$ *;TWIN TKE WANING OF TK, (.SPIOt.4Gi LA•'j TýfLE
It, U I C. KCTION'I 7*3 AMI 794, T"I[ T1RAPISI$SON 0• Rllf O OI WNICq TN A• lq[tT N VUN~T"OI•'0 PERS.T•ON IS P1OH•ISITED 8Yv LA*
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SECTION a

S t AIR-ASTRONAUTICS 22 JUNqE 1960

I 3E AZC-27-&~~ILEINt4MUM1NTATiON LO~~ 4 ,13E A-- 9V
. . ._ ____•'r ',• ______PAGE

_I IITMOS II'

figt

O RAAG• SAFETY SY$TEI, ,•

O~~~~n~ 1 OOALO________

K -~ ----- _,__ _

D 3 1 S ETJTOTU 2 E 95 0 30' VI~i ___________

__.... . .ELECTRICAL a.0wEU SYS ______

A 638 AFo CYCLE AC PWQSUP 1 1 1 3 0 M 30 CS SLO 21 02 _2_1_IM_,

E RA G V MSA,. SYSTEMS INPUT 11311 0 30 VDC $1.0

E 51 V_ 400 CYCLE AC PA•,sE A I* A 1 1•S 12$, VA'C $10,

L E _ 53 v '.00 CYCLE AC P H4ASE C 1- 1 3 23 105 125J VAC S b.

S•NE'AUTIC Ss OUTPUT SEP p

0 v1 0 P C TANK I • uTL /A 1 11 33 0 5 PIA $10 7 0173 11 -O- UV SL

F 3 XP FCA DETANK LOUTPU 1 12 E37 0 100 VD1 STP 12 ) 1S 2-11

F€ _50• Q4 40 0 CYC LE, HE 6T WR.l SCi 1 -1•1 0 3510 CPS $10 7 01720 " 1213 " 2O -11150

E 20~ v ¶A'L SYSEM INPTTL~ 1 is 1) 0 350~ PIA_ _ LO 12 174 2-11

P 115 T 0, 4kr )c s I Lm 1 11 31 " 0 40 1A rL0 ? 0172' 3 11 "0 5 p 27-116? 1

f 247 1 a TAPNr ME PQTTLFS 1 11 35 M600 w 2$ D5 F 10 crp S 7 018133 1221. 4, 2-11

: G . .. 'l C'1;1OlN E SY!

S a ICA pkAGf TOQ100 1 7 (1 C.0 W

II
-- - !
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SECTION 8

22 CONVAIR ASTRONAUTICS

MISSILE INSThUOENTATION LO? SEET
131 AZC-27-059-11 2 JU6 2

4- "

615Z MOD 111 08 RIF OUTPUT 1 11 3 1_5 f SLo

4 50 , v MO D I I I P S A G C 1 1 1 1 7 '0 4 .o V D C S LO

G S79 V wo I I I R 11 21 SLO P4

m t•YAULIC SYSTEM

8~ 3 1 "YD ACCUMuMTORq 1 12 43 0 3500 PIA SLO 7 01731 9 1173 1.i 27-11771

_ 14aP- SUi/VERN HYD PRESS 1 12 51 0 3500 PIA SLO 7 01720 5 1213 2 27-11650

0 219 P S TK !ESVI GAGS 2 11 1 0 200 pIr SLO 27 01243 7

S(22 P 9 SYO S LC PRESS 2 11 0 200 PIG.2 SLO 27 01243 11

S4 22 P 8 TE RE5YR SAS 1 A 1 0 200 PIG SLO 27 Ol?43 '

k4 $1I 0 SUS MyD LO POESS 1_ 21 0 20O PIG SLO 27 01243 11

S227 X S TK RESVI1 Pisro,4 1 A 15 ON OFF 57 44 o 109.

I INERTIAL GUIDANCE

I SIS AWCCL X11 OIC 3 C -3 G

514 A ACtL XF2 DIRECT I F G

3 I A516A ACCELEROMETER yrl 2. A G P!

1 9 17£A ACC ELER14TFR Ftl 3 1 G3

1. 519 A ACCIELUOMCEUE 'fFZ 2 C I

520 A A'CE'EPOWER Z2 I A Gp

54 •, Pi7C. SE VO FA0O " O RwA 2.1 I W -0

I 549 P 1T ! SEUC ER"OP 2 11 ? .1 4, 1 1 N l,

i 5- 0 ,L SfEit v #On 2 11 "3 wS.3 $ .1 1,.4 100 wil o,

I510AZIMLI0h SEfrO ER"~ 2 1i So', 5.1.4% 1^00

v 551 ' zfw~jT.4 svo f~ow 2 11 3S "S.i 5.l -t%4 1-

1 352 D O(OWT GYRO VPIIACVF Z ? ~ I! .-......• ............... 4. ...-- 4-

ji l - --}-- - ._
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SECTION 8

CONVAI -ASTRONAUTICS 22 JUNE E 60

SAZC-'7-0 'NST, UkHENTAT)ON LC(A___S__0

-0E I 0 S00 I 'I

x~~. - ODECRIPTION ~ ~ ' S~

1_ $55 D QEDNOT GYRO PICK-OFF 2 11 21 m7 .7 2.? m41 IN -

1 5C. S C04-CuTE VETOSITI v 1 E I 0 XI Iris 1 U

1_ 336 H COMUTER POSITION Y 1 E F M300 500 NO 10K p-

.5 014COMPUTER POSITI~ON Z E G_ c. 700 ioM IOK

I _ S'8H1~i RRRFNTO E 1 0 SK MM4 lot_

1, 09. AZmQ FOL UCTION I- f '400 .5100. Now _ p

1 5-2 L )5WU T ER _VELOCITY X I E A 10 22K r/ I0 off ________

1 5 3~ L CO0I-.;7R VELOCITY Y I 1 5___ 0 4K F/S o

5:4 L CC*4UTEQ VELOCITY -I f C 0 6 K 5 10F lot

1 i 572 P-o.. BI•NA4CLE . ... .I• 041 PIA SLO .

- . 531.; GYRO 1 .1. 12 1 '.3 603G _ LO_

1 53? T GYRO 2 1 2 3 W @3 1.3 DGC SLO p

1 31, T- BINNACLE i. 12 0- 100 Doc- SLO_ -"-

1 51 T ;NAL'ý, SIG CONVEC-Q, 1 17 13. 0 100 DGC SLO P

1 535 -, i Tz E R 12 9?'* 0 so0 I SICL.. -

15 25 Y S 'EER1I 4, S ~ 1 ml 3 VAC 10

I 52? v ýAw S TE E RT S 5 2 1', 19 WS I VAC 10

!- I29 V ROLL RSOLVER S Z 3 !0 0 WAC 0.

2 '24 v qLX 9ES~ty" SIG 2 1 -5 -10 10 VAC AL

1 51:O SOIL V7- SIc, U 3 ' VA:- I~

51. ~'S'. ~ ~ ~ 1 ~w~¶VAC 1

SL . 54-K 2 45 3. 1A Sk 0 ~v

- IS
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SECTION 8

22 JUN J% CON VAIR~ASTRONAUTICS,
MISSLE 3NM5TqIJME-ATION LOý2S14ET

I131 AZc-27,-09-1s ?JUN 150

_ ~aw

ft

AV- ilOL-_RIS 2 p 47* 7* VA 4

52 X8 V ON~ iE%3~ VG I ECFSIC12 ig M?.6 F . Sir

1 S20 v ENGINE 5~,VT 1G 217 44_ OFF~ 7._O TV

1_ 12c~ !__ X 7V 'O *FLAYS in c _:WF 11 6

1. '32 TIt P ET IW S h 12 4t _F Sý

1 26 X PRE-ARM S I VAL 1 132 47 OFF ST

I ZT 11 -ýiR-APW PELAY CLOS 1 17 S5 CFF ON -T

1 5)3; e'3*UTE~R tRuN-ApQ Y 7 s OFF 01 S LP .

5 f TAG 4 3164AL I it 4 t of STI

U 13 0Cý T
ER SEPA;ATJCW4 3 S .4 1 8 4 j ' 12

78 STVIOAE L!G,"" zCCj4 I C 9S ~ -'..--

. 4 -. . . . . . . . . . . . .. 44.... -.-
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SECTION b
CONK R -ASTRONAUTICSuu~vma-no aunn~tuo22 JUNE 1960

13E AZC -27-~~ ript TRUMENTATION LOy2SHW60

SA ;

0t( ., S . I
:d,

S27 P VERNIER FUtEL TAW• 13 4'7 0 1000 PIA S L,) 7 C 1 20 s1 :2 *8 Y, 0 27-11651

I? P VI TH.UST C.AVkýQ 1 A 33 0 4,-N) PTA StO "..,737 3 127 . 0 27-1169.

p 29 P V2 THOUST CHAt8ER 1 A is 0 400 PT, So 7 0177 3 1127 2jj 27-11699

P 30 P VERNIER L02 TANK 1 13 13 0 1000 PTA 5O 7 )1720 3 ,208 Y P 27-11651
TN•,o_. 150..............................•. . _ OV .... __4•'.2• 2•:?

P. 30.P__0 TUEL P'JW D S1CH 2-E 23- ý0 1000. 1 PA_ 15 7 01731 5 1144 P 21-11772

0 39 0 F1 FEL PUMP DISCH 2 E 21 0 e)00 091 1i " 01"'1 1 1174 1 P 27-11721

P 56 0 S L0
2 

PUMP INLET" 1 13 17 0 150 PIA SLO 27" 01243 9 1755 x P, 27-11720

P__ 9_P_52THUS CAMER _2 E 11 60C PIA 15 7 o 171,1 1 1?&~ 27-116A*

P 60 PE l T•RUST CHAMBER 2 E 0 0 500 P!A i 7 - 17P11 1 124.4 VY 27-1 1,'1

P 91 P_8 SL02 I*JJ MANIFOLD 1 13 -9 0 MCt' -TA S10 7 01731 s 1244 PI 2'-1_1 IS

P 92 P 9ý L0? INJ VANIPOLD 1 13 15 0 1000 PTA S11 7 01731 5 01 P 27 11684

_P 1• _ 0 _ 91 GAS GEN COMIiUSTCI I le 100C PTA SLC ' 0! !31 5 Pi 77-1172?

"" 16 l,4( P V? GAS " C0•,MSUTON '17 33 1000 PTA SLO 7 0,711 1 IP 27-117-0

P 279. P.. 32 LO? PR LU1 OIL wN 2 !1,,3 4. 0. 125 PTIA 0SLO.. 27 01C-243 - P

P.30 P 5 rUEL PU04v DISCH 2 E 3 0 1500 PTA 15 7 C1ý3i 1 1215 x PI ZI7-1720

D337... SGG L' IN" MAN A i.. 0 1C PTA SLO - 0173i s 1235X I 27-1__70

P 341 :' S z.UL OIL UzWFI?:) I2 A,4 0 i.O0 PTA SLM " 1731 J 217

P 351. D.$ LC' 'NJ MNIFOLD i 13 1 4 .. 1 C' VIA SLO $ 0 1 "11 S 1 ?V, X P 2"-117"1
P *i?3i3 P I LC rQ LUP 7 ML ý.A% 2 ",. 0o I SLC 2' O1?6- Q 0

r - -I T 0 D-.M ý, ' "tE I 1-, M" 3 03, w 7 :S .. L. 01 1 11.-.x ID. ! 27-1--2"

.f TH- '7C- 0' : 1 3 -I' 0t & I ,n

:.P ,6 "0.'.PST0" '. 19 C -C'.C,'SZ VC'* 3'3 , -..

A~~pI3 f. o! AV 5P

15 L0 7'a

v -16 _,N 5 __G

p 14 x _-rc f AV21 Ap'w
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SECTION 8O ARATOATC
22 JUNE 1980 CNARSRN

MISSILE iNSTRUMENTATION LO_ ~~
MISSILE I 3E AZ-2C0')11 1-19 __W_ aD

DS ESCRIPTION ~ I KAO .*tA 2.

6s2: Dý ITCH OfP YR 1 A 11111 M3 3H Df6G 5h

YAW DISPIL GYRO A1 1 3 A' 3!1E~
$ 0 0 1 PITCH ROLL f 7 m 5 DEGj 1011 7?18 1 12 VIIp

S! 20 0' 1 PITCH ROLL 1211 7'P N5I F' DEGI 1 O10; 7 01880 1 1!1 1212, VI4l 27-1721

s9 2 PITCHROLL ___ I ms! ~ -
4
i-- 

41-
Si20 i 8- oltoiac 7 ~ 4j22 10"81YW 51i 51 DEGý I 00 1 lk~o 72 YI'1 ' 27-11722

p11 205i D' RiYAW ~ Z1' 511 !$!! D3IEG I 1 0i 7 0180 71 421. P4 2-1

s 01- 6mf 1 11W21 5 5 5!DG ol I !1212 41111 2-12

!206 0 2 A 21 El 1 I~5 1E0,~ 7 016804 71 112

ISI 2220D "I FITCH 
P- V'1172

f! 71 101 5~ u 147 0141t I P~31~ 27--1 169

S1 223 V2 PITP:H 21 F1 51 I s~ 01j~~ 50i) 9 0141* 1i Pl~ 27-11699

I 233 DOiV1 YAW ROLL__ 2 2 13111__w" 70 DEG 10 27 01205 11 111241 411, p 7-11699

41234 V2 YAW ROLL ___ I2, El 1711ý M-70 70 DEGI 1 o10 27 01205 1 1 1129 I p 27-1L..99

I S 256:D SSANR YAW { 11 4I 1I P301 1.00 --1 : 7 01880 hI 1210 YV j

S 256 D SUSTAINER YAW 2ý1 , jI M43.01 1.01 DEG:, 30 7 016880 91 , 12 10 7-1
DII SUSTAINER PITCH50; L i 61 odc 3

jI 251DilSUTIERPTC c 7 01680 3ý X m WI 1720

DII 521_ R11 il ROLL., 3.04 ___ _ 12O 27-me

ROL RAT GYRO 'S. I I

Si 5,R11 I' H ROL AT. E GYRO 11" 1G1 D I 1s
Sj 1 , ROLL RATE GYRO SIG L ~ 1 3! 1~ 4S 51 I

S! 54i W3,Ri AITC RT GYRO 2 1 6 i M ! D/ rsj Ip

r ~ ~ ~~ -- 1 -7i

f--i LO1 ý-
TA NK~ HEA D 0.~ S27 1 848 , i'

..... .. ~ 4- - 0---P14----2
FUE 4'kN HEA YIb 13%1 11~' 2! 27-l11683 o t

,..I RLOAS ALA 'L 1 3 F CSV 1



REORT NO. AZC-27--059*- 13

SECTION 8

CONVAIR-ASTRONAUTICS 2 UE16

_ _~2 JUNE _ _ 60

MISSILE INSTRUMENTATION LO?,SHEUT
13E _- AZC-2'1 059-13 JU$N 0 PAE____

IV:.

3-_________ - z!~--

_ S 
T 

E j-4~ 
I 'u_

Xýý PWR`A~ OW J 1 A OFF __ _-

4-
1~~ -___-r~t~- + .--- "IT

--ýD RF__ INU/G 7 m2

;.-4---- -

414

-~ .2 '2 _______ _ ___ )



SECTION 9

CON VAIR.ASTRONAUIICS

z 

U

0 q

40'

t Oo

L..

0--4cI .

0. 0.

pk 4 "01~ ~

z 0 01



REPORT NO. AZC-27-059-13

SECTION 9

CONVAIR-ASTRONAUTICS 22 JUNE 196

' 3E AZC-27- INILf INSTRUMENTA ION LO92SITo0RPLR. .N.).. . DREPORTNO__ATF PAGE -

<z WRMINT •1 ]16 WVA " , 5 IDESCRIPTION Wm4 I ms3it IM I t AWN

uI I u $louss-

_•_ .II _•. .. . L_• _ ..oH! i :izc•-•o :,_. 7 ouw.r, uwo4----3mzT- :2560!4 P82 UM SPE__[SLO,' 27 01267 11 11'l 211 27-11722

i i 11V) SC C TO F O T U il i iý .... 01 [48

ý' i8 1'1S PUMP SPEED I 3 9-9' KP1- SLO 1 2 01284 2 I n, 410i

---- j---fl--,.o

25610 SUSTAINEP. YAW 1 114' 30 30 EI 18 0

-4-- 4: ! 1 8i i 12

M3 PIC 30:11 cll DEC! _ 61I6 7 01680 9 1 ;, 120 ,010 7112
2370 1, WSUTAINER PIC 1 51 43*01 __iý D -E CC__ __ __7068 11 x 2-12

D, | y1'RSC CUTOFF OUTPUT 11 III vDC! E1011

Si I :i l D; BI II

"20 PITCH ROLL 1 15I 31 DEG 10 7 01680 7.
i 547 X 1 CUTOFF RELAY i 7: s! 01 281 _ /_ST

S YAW RATE GYRO i • ! I p53. R 141 PI1C1 516 1! 96 is!T~
S1 5!R: PTHRATE GYR SI I!g a 15

- _ I-'- - - -- -Ii D S i

S 52 ROLL RATE GYRO l101

S4 -- 4 .... 4 --------

_ l! .. lil I I .. ] _L ___. _ ._..___ ,,.•"1

nl-i_ _lt

A _____ 14174 ~-4 4____ __

___________ I!I 11A



REPORT NO. AZC-27-059- 3B
S EMTON 9 M

SECTION "IR R~~ONAUTIC S
22 JUNE 1960

MISLE INSTRUMENATION LC92SH;AT.

MISSILE 13E REPORT NO AZC-2?-05• 3 DATE OP 2O i47 ~ DATE ______E_____ _____

_________ ,_ _____ ____ " Hi
4 14+ '

I S1IL I Z Ill DIfAWING

kANGI " A..

1 4 Di7t 7Ii 717ZiO1f 3 1413 267-11682

~G 04 C OMOD sI R AT NET25ROP I 1 11 7 0 1 0a MA 110 _ _ _ _ _ _-_ _

z 2 Eli KLSTO PV UPT IIiI SLo

S530 TI S L02 PUMP INLET I1 111 9fM300_ M27O" DGF ]SLO 7 01649 111 _ 1 1107 X P 27-11720. .. . .} . . 1, 11,.,.,.,-,2o

A1639 0 AFT SIDE A FRAME 02 11 13 M 00 300 DGF SLO. 01287 3 27-11793

-.. . .j.-_ -. -- - __ _L__G503 MOD III PS A6C 1 1117 0!4. VDCj 51.

It+(-++ -,,-- -- - -

57"l~ MOD Ill R8 ASC 40. 11 u 11__11_____ ____

' 11.231!1.. 1 1
'I 1001 CALIB 1 Ill 25I- 75

- --F- - - -_ . . . . .. . . ..-- .- . -- +---- ----

0I 0 CALIB TO 1Ill 27

0% CALIS 11K~ 3 11 !! 29

2_i 2 CL NNECITD TO 1 11 I I llP 317

G 5821 V11 CONNECTED TO 1 113 1', l 3i 3 , 221 4 P

______ . . .. . ____ .. . -. . -++ + _ _ ... . . ... 4-
I. I _ _ _ _ _ _ _i

F 247 T 8 TANK HEBOTTLES 1 1351 M400 '42510 DGF! I 3101 7 01633 21 ,1P 2-18

GI 504 C CONNECTED TO I It17 1 -S- _

P 6711Til TH SECT AMB QUAD 4 II11 3 11M1001 30,01 D SO127 01287 3 1

TI_ -1 11'` i !! - p_

.. .. . . . .. . . ... . I. -1 i--.. ._+ _. . i__ , _. -• -. . . . . . . . + . . . - • _ - -i -

Ili 414

_____________ 11 3: f. I 11 : I+

S v CONNECTED TO_111711 Ili 47,ý

---- • - - ---•----, ----
G 1 2 11 4 1 ' '

___ ý.,NNECTED O11 11 i5

SSY• f, 100% CALIS 1 11 59 ,

CONNECTED T0 1 11 55 1' 1, i f
; i + ++!jCONNEC TED O 1o 11 561 V+ 11 57+ + !: Y; ++S - , + - m, . . . . . . .. ---4-- - .. . .. ..- . . . -i - - ..... . .. . . . . . .+ - -

CONE 0TED To , 11 57: 1' 1! 5A

4+t-
CONN4CTED TO 1 11 Sl 15

, - ....... _ _ _



REPORT NO. AZC-27-059-13

FECTION 9CONVAIR-ASTRONAU 22 JUNE 1960

1 3E AZC-27-NIff INSTRUMENTATION LO9ýSV,,
VlSSILf REPORT NOCI DATE PAGE

, i _ _ S I - . f 
I

% ;F o SGA hT rIAUII1N H W1AWING

Fi 1 1 P S DESCRIPTION ;IPA ' •

' WIi I

_ TCOMt4URATE5RPS 1 12___O _

4 I-•&l ._- ONTRL M2_5 PU__.O_

1 12 1 M6.3' DGC- I- -

1 5321 71 GYRO 2 ~ 1 12 3' 1060 63 ;. Dit GC! SLO1 ___

11 53ý BINNACLE ____ 1F 12 5!01 100l DGCi SLO

-'1 i . , • ! . ... •_, ! 2T7~ ..... _ __.. . ....

-- -+,_+___-- --- -- --

I 12t 91" tiI

P_ 134! T ANALOG SIG CONVERTER: 1! 12: 131 o0 100' DGL5•. 0 1

P ý BINACL 1D Is 0AI L4 1'1 Pi 1' , 0G

_ ___ I4 I -

4 1 5-1' 52 COMPUTER 1! 12U 15 !l ', 501 ! 0i 4' Si, I _T

L .- -. --- •__-_____

5VV:1CONTROL M22#5 PSIjP 1!1121i 25 -1 V --- O'

4t4) _ _2 _ _R-_ SGA ___ __ _+•_____.C__.;<---,- 701720

Pý 184ý P_ B2 GAS GEN COMBUSTON! 1 12 331 j 1O000h PIA! $1.0 7 01721 5, 27-11720

527. X PRE-ARM RELAY COS 1 12 35 ' OFF ON F STP --ST__

5 .4. V C U M1& - - 1 2-- * ..... -- ----- t 11 I I p
58V COMPUTER 3165 PSUP 1 123' M0 0 VOC: '10

__ýON•E91HY C CUULTO R +Ij 12' 43 , 50 PI• SL I i

1o 525 X I SIG'"t I NA +1 , 1', 4 -_ OFF ON
1 526 X PRE-ARM SIGNAL 2 1 12 47 OFF ON STP ___

1 521 X VERN ENGIME COF S1G 1 12, 49! OFF ON STPI ' I

1 52? X S ENGINE COF SIG 1 1, 40 OFF ON 'STPH

1 570 X STAGING SIGNAL 1 12 4%, OFF ON S TP; P.

* .* . .. . ... . . . . . . .. . -+ - - • . -- + -- -d--i.. . . . - - +• - 4

12 s-7012 __ T1 3i 2, 27-11050
V.14C. D SUS/VEON HYD PRESS 1 251 0 3500 jPIA SL' 70 20 ' 111

F. 246 P H TANK HE BOTTLES HI 1 1? S3: 0 3500. PTA SLOI 7 0172c 5.4 1187'2711

SSYNC & 100% CAL18 1 12 55 , 4
CONNECTED TO 1 12 55 1 12 56, e

*--._._L_.*__- --" -----' -i 4 - - .CONNECTED TO 1 12 56~ 1 12 57

CONNFCYEO TO 1 12 57i 1 121 ''i5. --9W-4 -. *--4-

11CNFCTED 701 12 581 1! 14 OW'I

CONNF Al

S. . . . .. . ..A+• '' "• +"' +• ] """ 2 " ? . ... . . .. .+



REPORT NO. AZC;-27-059-13

SECTION 9
CON VAIR-ASTRONAUTICS22 JUNE 1960

3E1 AZC-27-o"WI INSTRUMENTATON LOPSIJT 6 0
MISSILE _ _ EPOR T NO_ DATE _ _ _ PAGE

i 4 RELEASE PAYLOAD 1 1(1 OF 'ON V. S T Pl
ASxCOMPLE TE 5O RPS

VR:sC CUTOFF OUPUT 1T 1_ 7 3! p

0-i VN L 02 TANK 11 1 0I 1001 7 01 128 Y 27-11651

pi92 PB 2 L02 !NJ MANIFOLD 11 131' 1511 0ý 1000i PtA S o! 7 01731 5; 1 24, Yý P 27-11684

5i P111 S L02 PUMP INLET 1  13 1 150 0PA SLo 27 I243 9 123.xP 27-11720

__ I 13 2__ _191

SU all pi' FUEL TANK HEAD 1i 1-3, 2111 0' 5 PZD! SL0' 27 01280 1 I Q48' 3P 27-11683

El531 Vii 400 CYCLE AC PHASE 105 V11A 2ii SLOI -Kt

S. .. . .. .. ... .. . . .. 23 _ ... .. .. .. ._-.. .... V _ 2J

1 1001 CALIS i12k

0% CALIPI 1¶1 ¶274,__

80 SPl!P L02 TANK HEAD .1 13; 3, 1 ~ 5 PlO' S' 27 0128068'

F! V P L02 TANK H3LIUM V 1 33' 0 .5IPIA SL 7 01723 11 484, 3 P 27-11679

11 13 35k'

V 3i Pi' FUEL TANK 4
1
ILIUP4 1ý 13ý 371ý 0 1001 PIA SLO; . 7 01773 13q48! I P 27-116f

P 91; Pi 1 L02 INJ mANIFOLD 1s 1A 3. 0 1000 PIA SLO 7 01731 5 1244 i Py 27-11684

I !451 V CO,,UTER MD10 PsUp 1V 13; '1 Ml Mu#S,•
1 VDC SLO-

1 547 V COMPUTER PSUP 1 11 43, 0 6, V DcC SLO1P

P 27 P' VERNIER FUEL TANK 1 13 47 0 1100 PtA SLO 7 01720 3 120A yV 0 7-11651

P 351 S LO? INJ MANIFOLD 1 13! 4 1000 PIA SLO 7 01731 5 1235 XL 27-11721
__ - - -- -- 4--+ -. .-*----- - ---- +

E C0, V CONNECTED TO 1 13 ?3 1 7 5"1

SYNC & 1001 CALIB 1 1is5.

CONNECTED TO 1 13 567 IL 15 57

= ......... r.o. ; ' EOC•TED,• To • t + + +

SCONECTED TO I I? SS 1 13L 5,4

IA



REPORT NO. AZC-27-059-13

SECTION 9

CONVAIR-ASTRONAUTICS 22 JUNE 1960

13E AZC-27-mw INSTIUMENTATMON LOS• o60 IVi es F _____ O0T NO DATE ___________PAGt ____.

- . , - ,._. .... ___ T DAT E- PAGE

S• ,o z(• , a -i *V I iDESCRIPTION GAa 2 N0 o0

r - 7 .1 1 1 J%"*%OU / •C , • O K U 5.,I

S~' 01 10 ROL 'A~t GYR S;G 1 A'lM3 D5hi

E 1 V D0 CYCLE ACR PHASE 1 A 1 3 N 23 PP DEP 5" * I

CO2 l TKRAESVR PSo 1 A 5O N OF 8jl9010 l- i

E 51 V 0 CYCLERAT C PHSt-G 1 A 1• 105 O2N VC STP

H 225 P 5 TU RESVY GAS 1 A 3 0 200, PIG SLO, 27 01743 7!r '

D 7 V SG1 RSC INPPUT/AGC I A 0 1000 P- SLO 0 1,-

V RF 1 A 5 1 A0K PV SLO PU 91 V ERROR RATIO D OP I A 7

S 61 D ROLLN SPL GYRO S1 G 1 A 9 M3 3DEG 5 -- ,

TS T, I CONPE 
Ot= 1IA•

S 62 C PITCH O DSPL GT4O 3i I A MA 3 DEG 5;
44-

S 63 D YAW OISPL GYLRO IG 1 A 13 M O3 1DEG 5S

- a227 X S TK RESVQ PISTON 1 A IS ON OFF 87 44900 109i

Z 3 E XPONOR RE INPUT/AGC 1 A 17 P4120 0 SM, 3

Y 1 X SEPERATION SIG I A 19 OFF ON mc STP

S 315 SUS NYD LO PRESS 1 A 21 0 2006 PIG SLO, 2 01243 11

I A0 23

100 T %_ALT3 I A 25

0, CAL I A 27
5OS CALIB1 A 2Q

P 337 P SGG L02 INJ MAN 1 A 31 0 1000 PIA SLO 7 017M 51 1235i X'ý! 27-11720

P 28 P vI TH~RUST CHAMBER 1L A 33 0 400 ýPIA SLO r 01737 3 11271 4, p 2 7-11699

P 9P V2 THRUST CHAMBER 1 A 35 0 400 PIA SLO' 7 01737 3 1127, 2 P 27-116"~

U 91 V CONN~ECTED TO I A 7 1 A 37

S 61 D CONN~ECTED TO 1 A I A 39

6 2 0 CONNEECTED TO I A 11 1 A 41

r, 63 D CON~ECTF.ý T ( 1 A 13 1 A 43 I

P 528 D S q.ATN FUEL VALVE 1 k 45 0 9)0 (lEG SLO NAA P

*z 3 E CONNE~CTED T1' I A 1? 1 A 47

1 A 49

1 A 51

1 A, 53

SYNC 100 j ALIB IA5

COfoliCrt) oI 5 A 56

CO*NFCTEO TO 1 A S6 (V.4CE OA I A ST* i
CONFCTED TO 1 57 1 A 51%

C?4.ETDTO 1 A Se I A !,9



REPORT NO. AZC-27-059-13 .

SECTION 9

22 JUNE 1960 CONVAIR-ASTRONAUTICS

S IE AZC-2?-4f ISTIUMT ATION L092 I60 6MISSLIE R___ EPORT NO___ DA ___ ____ PAC- -, --

S 4 - .v54 - * 41 J..L42 ,'4

_.• _ •~... .... . . . . . .

COW RAT 1/,p

ii•-* ---.. .. . . . . . . .

i , ~.~. ..... . . . .. . .

____ _ 70 AC1: C

-- T-7



,-REORTNO. AZC-27-059-13

SECTION 9

CONVAIR-ASTROiWAUTICS 22 JUNE 1960

13E .ZC.•,,_•I,* MUAE& ATION LOý,' 8o7•

1S> I3E NCAZC-27- &~ I T N 9~ S____60_s s' S , i D f ýC T N o P. T A G E

44.. . ... . ... .... .. . . ... _ L--- -

DIGITAL CMAME.L V f 0 ",t.-,--

50? ,. CC.*UTER VELOCITY X I E A 0 22W F/S lO,

1 O 3 L COMPUTER VELOCITYX Y I E l 0 61. FfS 10K i p

1 504. L CO(PUTER V ELOCITY 7 1 E C' 0 SO. F/S 10K

510 W ELAPSED TIME 1 E 0 0 450 SEC 10k p

1 505 H COMPUTER POSITION X 1 E E 6K NM 10K

1 506 H CO0UTER POSITION v I E F 14300 500 NM 10K

I S07 K CO UTER POS:TION Z 1 E G 0 70(f "m lox

Si09 11 AZM ERROR FUNCT-ZýN I H OO M -- - N 10K

flI SCA H RANGE EPR FUNCTIO)N I E 1 0 6K N"•,"•

* ....-... ......... -- ..- -.1•

i~)

~ 4.I



REPICA4T NO- AZC-27-059-13 _ _ _ _ _ _ _ _ _
SECTION 9 RA
22 JUNE 196 CWONVAIMR-ASI'OATC

'~iss'~ 31 AZCZ -zRVUtW.ShENYATION LO92 S%7,,0  -

t __ 71

COON*. RATECON?. 2 0 0

21.

p a' a al PUW __E _ 2 ,0 64CO Of*% ',O 0 1267  1 i1 .at :P 27-1 1771

1329 V POL~LRESOLVER SIG 2 1 *410 10 VA- 8E

I' S10 O1!CHRESLV!R 516 Z 600~ 10 VAC 10

I 21 V YAW STEERIW4 SIC, 2 S- 14

1 _4 D 0_PITCX SERYC_ g" 2 6 VA 6 4.1 "IN 20

1 $21 x VERNENGINEG cof6 6 s OF0F 0..m P.1

I 55Z D__fE0WcT GMR DiCt-OFF 2 " 2.770 AN s

17 937 X C0b~vTER fut',PWA4CY 2 T OF ON BL

SI 56a V AZIl Rf9OU~lR $516 7 P 47,A 14 oq VAC -

I So. lIIT 2 S 5 4s

SO9 0 VOLL SERVO fQ*O9 a 940 W 0s ')FG I"O

S C2 II 
G~ gF 2 OFF Sc

52$10_l6 AZIWIJN ELVAY 2. 10. S_* 9.1 Fp 014 '



REPORT NO. AZC-27-05$-13

SECTION 9

CONVAIR ASIRDNAUTICS 22 JVNE 1960

MISSILE INSTRUMENTATION L SHEET
i3E AzC-27-0.-13 0-2 JUN 60 9

..C0401. RAT'E 205 tQS 2 Il. 0

S 2!9• 0 SUSTA!PtER YAW 2 I:1 03 90 1*0 DEG 7" 0 01tr0 9 :1
-S 27 D SUSTAI.EP PIT(" 2 '1 3 111.0 3*0 ')Fr- 7 016po 3 1210 x
S 23 .5 -D YAW 2 1! un- 5 "3 0 1-0 7 1212 4

S 2^ D l PITC- ROLL 2 1. V5 5 DEG 30 7 016*0 '7 1212

!4 9,. YAW -ATE GYRO "lri, isIQ • 6 •S !

S ow "a) -13 0 AT E 31 Y4..CIO

5 .2 P ROLL C'ATE '3YPO we• I 8 DS !

2 -ii * *3 F1 DIS3 . I Wn 41'i f3 ~ - *

.....- -. . ... .. .....-

7 529 v ROL RAESO2E ~S" 2 11 m10 1 A

S 53 1) 'C SLST!ESC vE 2. 11. 1T 3.0 3.0- vE Ac 1~0 4

:-S 2l:% < 7 • S-US -T --2EP P 'jT -?4 - 2 '.I 3- w•," -," '1. .- 7"1• 1 1

52e V YAW VA 2 1' :0 Ail 1 A" 2

IA;

-~ 5 P PLL ATE YRO 1113 ~ 8 1)S 7



REPORT NO, AZC-27-059-13.~

ISICTION 9
cdow'.TAPrR Atir'

( 2 JUNE 1%i6O

~ LC-7 ~INST~RUMENTATION ;, S?2SH
M'ISSILE _ __ ~ OTNO ____ DAc ____

i ~ViDSCRIPTION 00A46

i161 AlI ACCELEROMETER 21 AlI

5I'D5~ ACC.EL'QOMETER V 2 CL In

4 I4- A

jLY4



REPORT NO. AZC-27-059-13

=6V MAIRAS 8.ECTON 9
CfNVAIRAT) 22 JUNE 1960

I 3E AZC-.7-&'K~ 19STFUMENTATION L092S~g~T60  1

fir,.-----....----- ~- - ,.u** _______ -- I * _______

- -' .;.E EO .'n ... . . . . T 2PAGE

- *1 -$•t .... ... ..... ... N -0 . ... , -... . . -- '
1F-- " :",A - PAGE I9 W

DESCRiPTION o f E1'> 0 1 9 1f7 1"

! '. . 1

S. ... • -..... ___ -- _ _ _ - -.--- +, ... . .. ,-- --- ..-.-- ----.---.-.----- +4-- ----- -- 994- -- 4+{--

!~~L 1 .1G l IIIl

94 9 4 489 41) lil VU 10%'i) 4SA 99497 7

-| p 0::rBCOM,4T RATE 30MRPS ' 2 E i 0, ___ o,-

H....UST.. --------- • • - -- f - -fit----- - 1

P 4"5, p: S2 THRUST CHABER 2 E 1- 0' 1000 PiA 150,O 7 01731 5! 12351 x 27-11720

P 330 p. . S FUEL PUMP D. SCH . .E 3- 0• 1500! 1 PTA!- 7 01731 7 12 351 X1• 1 P. 27-11720

11 1123 211 27-1

____0 ____A ______ 50z[••, ___h___ ____ lt

S -22 -D V TCH Z- t .. 0!- -so . 27-116-
S 222 D D v•)NNTCH T -O _ 2 E 7 £0 SOi DEG; 101 7 01414 11 ' 1123

P 60P:B1. THRUST CHAMBER 2 E! 9i 0 600: PTA! i 51j 7 01731 1: 12441Y 2- 68

0; 600!- ------------ l . .•-. -- 0-11--- P-I 27-1164[P 59 P B2 THRUST CHAMBER 2 F I1 0,60 T: 15s 7071 1 I 24 1I L2-18

S 233. VI YAW 11W. 2: E 13 M70 70 DEG; 10 '27 01205 11 27-11610w

L S 204 D0• ,: 2 OnTCT ROkEL 2 EI 5 kisý DEGI l0' 7 01630 7, ,_ 1212 Y111 P 2711722

234 U V2 YAW RON T O' 2 17, M70 70'1 DEG 1 27 01205 1 I 12 2 l 27-11690

0 D 82 YAW ZN2, Ell 19 O 5' DE1 10 7 01680 71 I •1 2'1,1 P, 27-11722

- -- • ,-c --.. ......----...-...... +--- -- -- :-- - -. ... F....••-- q •,-

39 P. B1 FUEL PUMP DITSH 2 21N 0: 1000 P17 151,1 7 01731 ' 1173' I 27-11721

P 38! P 02 FUE1 PUMP DISCH 2! r2 0 100oo;1 PIAý 1s1 7 01731 5 __ 11441 ý1I P 2-11722

100t CALI8 21 E! 25) Iý

0%~ CALIS El 27: , A

0 . -CALIB 2. E 29 - . - - .. - -

| 6 D CONNECTED TO 2 E 1-2' E S' I

p-, Il0 Pl CONNECTED TO 2 E 3 2 Ei3, 'J - 1 ~

2230 i CONNECTED TO 2 E 2E 
1 

El 351

K 22DP D CONNECTED TO 2 E 7 1 2 E 37" I I '-I

5 '0i CONNECTED TO 2 E 9 2 e E 39;1
I-i-' 4---~IiI

P IP' CONNECTED TO 2 E 11121 E 51' 1

r• - •-... . . . . ... .. . ... . -* I ... . K ... r - ÷ -• 4

k ./ 233 CONNECT2D TO 2 E 13 2 E_41 .!

L 24!0CONNECTED TO.- 12E5 -~22

"& 2D34 D SCONNECTED TO'2E1 E, 47 -1-

5 2061 D '1 CONNECTED TO 2 F 19 2' Eý 40 l ' I

_____CNNCTDO__ E21 2 _E 51, r 1I

38!PCONNECTED TO0 2 E 23 ý~i - -- '~

SYNC &100% CALMB 2 E 5.5

CONNECTED TL 2 E 55 2ý E 561

CONNLCTED TO 2 F 56 Z! El?---------------------------

COMvIECTED TO 2 E 57 2' E 58 I,

-. . . . ,~*~ .. .. . .,-:" -I•? I'. . .. . . . . . . .

AwCONNECTED TO) 2 E 58 2 E 59
x 1UTPUT 21 E .5̀1'. 0 3 Oil V)C I STPý';j j j

IDý RSCDESTUCT0



REPORTr NO. AZC-27-059--13

SECTION 9

22 JUNE 1960 CON VAIR.ASTRONAUTICS

AZC27t~1~fINSTRUMENTATION 
1

13ETEP~T C _-___ -DATE-________ PAGE____-

iiiM R NO v 4mMM - 3Tr-3 I

p ~I ;;7y ,1Ip

ICOMM* RATE CONTe 31 ii l I

ml 143 D, ' BOTER SPAATON5 31 o1 0 lIN1 1 7 01876 11 1 11I 27-11723

1!34 j o~ TR 5 Pup 1319 M551 1iVC SLO'h ___

-4 -4-__ ------__ - -- -
I ____ I - TL

_4NK
4 -- 4-ip ____

44-i
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709 TlSGG COMBU!J0R 3 11 9ý 1500ý! 0GFý SLOI1 27 01247 1" 12327-1-720

____________3 311 17' __-__
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vo1010%CALIB -- 3~ 25-I
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- SECTION 10

CON VAI R -ASTRONAUTICS 2 UE16

13E LAND. I NE AZC-2'- gl'Sf INSTRUMENIATION L>9?SWT 6 0 AG

0~~~~~NA M10 SCElTTA TMR .H

0Di Of ~ 0 S 2TTLTIE 00

E. RAG SAFETY SYSTEMr~ ~~

E M142 V ISSIL # C RATPS M 0 0 M

DM140 W ERGECY GENERTOTLT1ER N 0 2000 AMP -I p

E M141 4 MISP IN TO PHASE A I mEP 40' P 100 [R P

E ELECTRMSICLE X PASER ASYS644 R

EMC66 C MISSILE INTERAMP MC 0 200 VCP

1ITT --
E M005 V MtSSTLE INT PHASE AC M 110 404 VCP

E MC01 V MISS'ILE ACTERT~NAL DC 110 120 VAC P

E M006 V M4ISSILE ETETRNAL AC M 110 120 VAC .IP

E mO22 V MISSILE AC EXT w M5L M 10 120 VACP

FM03C v MISCl EXT 0A41DC M 0~ 40 vO P

E v2.09 W MAIN MS'L HATT TIMER M

F -1 1. W . IN V E R TE R T Ih KR M1

s NEUIMATIC cYSTfM............. . .

1 %1. P Ln? TANK. HELIU 10 0 so 0I 16. 1 SLO_ 27 0124 4 5ý 48 3- P "7-11679

F: m)Q 01p L0' TA-'4S J21L1IO 0 In PIG 2' "1243 . 4046 3. P 27-11679

FD- 0. ýUF TANK 'fLIUMA 0 0. 75. P IG I 'ýo 27 0129,1 7 *
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MIMESSE INSTRUMENTATION LOZSHITGo 2
VSSILE 13E LADLINE AZC-21-0_9_-13 DE

2' ~ DESRIPTION Of.O.

F 4003 P FUEL TANK HELIU' ' M 0 75 RV 27 01243 7 948 3" P 27-1 1•83

F M052 P: LIN PRESSURE '4 0 4000 PIG _ P

F MNj 3 
P NORM SUP PRESSURE . M 0 4000 PIG P P

F b054 P EmERG SUP PnESSURE 4 0 4000 PIG P

F M116 P DIFFERENTIAL PRESS M , ,

F 114S P S CTL HE BTL DISCH , 0 3500 PIA 105 SLO 7 01720 5 :,1213 2 P 27-11650

F 4145 P S CTL HE BTL DISCH M 0 3500 PIA 105 SLO 7 01720 5 1213 2 P, 27-11650

F 1246 P 8 TANK HE BOTTLES HI S 0 3500 PIG 65 S.O 7 41720 5 1200 4 P 27-11682

F f 4246 P 8 TANK HE BOTTLES Hi 4 0 4000 PIG 7 0172C 5 1;O0'4 P 27-11682

F M248 P 5 TANK HE BOTTLE HI M e0 3250 PIA 65 20 P

_ M247 T BSTR TANK TE'r,. M90 4380 OGF 7 01633 5 1221 4 a 77-11682

I INERTIAL GUIDANCE

I 1515 A ACCELEROMETER X F1 .

I 15-,, A ACCELEROMETER Y ,

1 1517 A ACCELEROMETFR 7 1 P

1514. A ACCELER04ET•R X F' .... . ..

1519 A ACCELEROMETFR Y F7 P

I 1520 A A"CELEOETE Z F...

1 1591 C PITCH GYRO TORQUE H'5 " 'A P

1 1592 C ROLL .- RO TORQUE M'S ",• MA

1 1593 C YAW GYRO To~Ouf %475 '5 M4A-. • ,.- ,- - -

1 15910 0 Pt-)L=L-,4 4? NULL 5 4 M• 7' * -... ¶
I 1506 r) OP Ii C SI GN4AL A *47 7.- -A~ IN-

j I 1503 H CC0ý,LQ POSITION~ X 0 6K: Of ~ 'p

S . .. ... ...... *. ... -l

I 1306 ,I CcpwuTtR oO.:TIOcN v. M300 50C N4 PI' ....... pi
IJ.
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I ýSq ,INSTRUMENTATION L09 S %o ,

r. ~ ~~DESCRIPTION 2 UE16

C0MPTE~V~t~ICTV .............. 4SO Ho COMP•uTFR POSITION Z o 700 mm 10K: 0

1I 1508 M RANGE ERROR FUNCTION 0 IK 4" 1)K it

1 1509 4 AZW, ERROR FUN'CT•O"% M300 0500 "m 10K

i I 1511 L COMdP11"' VELOCI7v X 3 2K 'IS i01)P

1 I1"5'3 L COMP::UTER' VELO0CITY Y 0 4K FiS 10K( P

I 1504 L COMPUTER VELOCITY Z K PpIS 10K

T li V 400 CPS RFF-FNCE p

1 1510 w ELAPSED TIME

-, 1.•21 X V E% .•N2,N" F " F SIC! ON )FF

1 * I 1522 X S FNGINE rop ON OIF

I 5• X ýTAr•INr, c-!L,

I 1ý,3 X WORC. GATE Vc ON 3FF P

i 1A X 'AULT CATF r T T ON ;F: P1

II St - E L O k i Nf C- .-

--. .. ... '
ý. 3 LUC; C-' L .- • 'C ; 5 . I; •

%, 111,, SL•ý,7., CH LO2? ll'ý ." z. ,,p-•, 2. r,, t •

i N l _" , L , -- • 2 " -C VLv .', L7t[, c•I

x L01 FNT P
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ISE LA~lND&h AZC-27-0 _ff INSiU.~TTO

!I a ... .... I- PA

S.. . . ... . ..... . .. "'_ • . ... r _ •. .. . _ .

N 1339 X SLG Ck L02 INLET VLV Q -'" N CLOS SLO P

N "3*X SL4G CH LN' INLET VLV 0 Oi:4N CLOS SLO

X SL GN2 INLET VLV I OPEN CLOS SLO

P PROPULSION SYSTEM

P '22 p P 094P LC SPEED M 0 100 OCT

................................................... ..... ... . ............ ~1
[P 152ý C 5 MAIN FUEL VALVE 0 5'.5 DEG 2 SLO D

P. 6 A WlF* IN MISSILE N 0 '•0O GAL.

P" f 0 0 1: Al LUN, OIL !-4j MAN s 0 t) OIA 4S' SiL0 1 01731 ' 11' 1 721I

P 1011 0P12 LUi.S OIL ".4- MA N S C ICil PIA 5' SLO 071,•. 144,-

P 123Z P S O2 SEAL CAVITY S o 1s P 7 SLO 2- 0:2?' 5 1'23- X

P M)37 r L02 ST,3RAG TANW 0 PI G0.

P 1*S OSLO OR LL.Si 0 1:- MAN 0 i0c0: 12 4 , ,- -

P 1470 P V~ CTL PRESSc RE Oý: 4; 0' 8
0 1 17S. T . _.. ,

P 1711 T 31 NA6CELtL AMxf'.E .. -. . ..- .

"P '12 T NACELLE A.l!N
GoC 7

p

p 1155 NA Cl$Q~~cvQ -
P 1 ..... IL 5 5MJ. n Wc A a

L .. ... ...
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13E LANDL I NE A ZC-~2 7-(0011 INST1I'MENTATIQN L092S1%T 6 0 a
__SI it REPORT No - DATE ____ PAGE ____

DESCRIPTION iSAIIAL ......N .___ _

1, z NO NO A 4.F

2n twoo 3.2IN N I 4I 30 4 4 0 9 96,6 a 7

i M22W DECADE EVENT TIMER M iDI Eci I _

-~S 1235i, X PROGRAMMER RUN TTME RI OFF 'ON IIVDC: ISTPiIV

-4-4----I--4-

T __- -ELEMETERING SYSTEM I

TM4141V ,.-M #ii EXERA DC- -

T M14S Vý TLPA 02 EXTERNAL Dic 1  M' H
T 41~46i TLM 03 BAT DC M A__

Ti M147,V! TILM #3 EXTERNAL DC PA I

T'MIS 6_ V {L ILTTD M~ +_ P-

YTMISVi:: T LM 23 1BAT DC

T' M1597 Vl TLPA 03FI EXTERA DC !! Iil P1
Tj Iii VYTL lN CM1 Ii

T: M1615 V: TL 3 1 EX TT D C 14I

T! M101 IM 0 T TL0 110
T i1WTLA 02 F.ETOTCA L 0 100 1

MI 521 BTLM 203t'TOTALPA I

T M1ý415,VI TLM #2 BA IMEXTDR jP l P

ITmis11i TILM 01 BTOTERY IP11 0 1, MINR P

I ~~ M I i PROELAN TIU2TOT L IH 1 _ ____-

-UT14109 PA TLPA 01RATI TI O O !ME0 20 V ICI .5 20---- PI--

X11 L 02 BAT% SLU CUO _ F O C Sl

L2P2 L02 TOGL LIRO ~
___ -- ---- ---
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13F LANDI I iiE AZC-77-45ffINSTRUMENTATION L092 ST 6 0 7
V PAGE

4 is 1, 1. 7

DESCRIPTION 
LIMAE 77o 

A-WING, 
O

LI No.MIS

I Lo 0'.j o j TRAN$0LCI

I p
-U 1203 X- L02 95% RAPID LOAD RI OFF! ON vflcý STO'

..- , t-S---I I-
U. 1204. XK FUEL 100%_PR! CTL I OFF 1ON vD sr IIp

U 1206 X FUEL95% SEC CTL R OFF ON 1 VDC_ SPiIp

U '207 X FUEL 95% PR! CTL O' FF ON DC STP": __- -__

OF ON VDC -**,--- -. -*)p-- - -

U 1208 X L02 100% SLUG COF-2 R OF O :C SP

U 29X L02 TOPG H! CTL-2 W OFF ýON VDC ISTP1!

U 1210 X LO2 TOPG LO CTL-2 R; OFF ON 'VOC ISTPI'i I

U '121X L02 95% RAPID LOAt-2 
4 

F ~VC SP,__ . L- -.

+ii

-4 4 _ _

_4 4- 4-

-~L hi .*-

9 IF [
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CONVAIR-ASTRONAUTICS EORT NO. AZC.27-O59-l6

PAGE NO. i

8 MARCH 1961

FOREWORD

This report has been published iL accordance with contractual
requirements as cited in Convair-Ast")dautics Report ZM-7-289.
It describes the instrumentation released for Missile 16E as
rf 8 March 1961. 1I A

Thfornation presenk.ad here will be used by Air Force, Associate
Contractors, Design, Opomtion, and Field Test Groups. Measure-
menta modification will either originate in the instrumentation
section of the Test Planning Group or will be submitted as a
recommendation to this group.

THIS MATERiAL C. TAl IUF tOWATIOU AFCING THE 1 MIIfATK L OfFEE Of ThE9 ITED STATES WITIIII THE4 idiIiG 0F TWE SIOSA LAWS, TTU 1IS,
U.lC., SECTIONS M5 AID ?K 14 ThANSMISSION OR T01 OF WWIIZD P.ER. IS PiORISITED BY LAW.
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8 I&RCH 1961

SJARY

The instrumentation configuration for this missile Lhas been established
through a study of program test objectives, systez• .nalysis, and opera-
ting considerations. A dis.ussion nf missile instrumentation and assoc-
iated characteristics has been summrized in Report A7ZC-27'O59. For a
detailed description of the various missile systems, test objectives, E-ad
general test program, see Report AE60-0437.

The specific measurements to be transmitted via telemeter have been tabu-
lated and are listed in Sections 8 and 9 in terms of instrumentation sys-
tem and telemeter channel assignments.

In add1dition to the telemetry, the landline ixs trumentation program for
this missile has been included in this report in the form of a master
tabulation nf landline measurement characteristics, (Section 10).

To clarify specific measurements, instrumentation location schematics
have bsen insluded in Report AZC-27-059, Section 7.

There are a total of 191 telemetered measurements an 46 channels in this
missile divided as followst

2 -T

-1 J02 _a9

There are also 168 meaurements recorded and displayed via 168 landlins

TWIS WMIAII COgAMl IWMTMO DAflC1W TWMTM WV=hJ Of~~0 TM U9110~f VATAU Wri-tit "M MAMtf 1y TM- UM MU wT
U.IC,. MCIUM M AM 74 TM T&RAISISI0S 02 'Ma PMM Pts 1IDm " L"

- . - * --,- .9
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8 MARCH 1961

REASCW) rC"t FUNITON "A" CHANGES

I Data obtained from the following temperature measurements will reveal
total heating rates, relative heating intonsity of a hot spot between the en-
gines, the relative heating intensities of the ouiter and inner heat shield
peripheries, and model scaling laws applicable to recirculation predictions.

W N.DESCRJYII' CHA&MUE

A933T AEDC AFT SIL ArLD 3-10-42
A934T AEDC AFT SHEMLD CALOR 3-10-43

A935T AEDC AFT SHIELD CALOR 3-10-45

II To provide higher quality data during the critical portions of launch,
and supply booster engine rough combustion data for the first 15 feet of missile
travel, three ',3) accelerometer measurements will be monitored via trailing wire
umbilicaL.

SDESCRIPTION
ALD

P14390 S NAA RCC ACCEL
P14520 B1 4AA RCC ACCEL
PI4530 B2 -LAA :{CC ACCEL

III Computer Reset 11-606 V, demonstrates the start of computer cycling; it
Is a convenient initial operatL-g time reference to be used . *Th measurement
11510 W, ELIATED TL-.

IV The booster engine LOX pump inlet temperatures (PIO2OT, F1054T) will be
monitored by regular landliIe _.trumenta-ion system during launch coumtdown.
This iormation will ass,=e tLit turbop.iMp starting NISH requirements are
satisfied and determine the adequacy of the LOX topping and slug systems.

V It is izportýnt tc know the weizht of LOX boiloff during flight for
accurate evaluation of the overr12. effect cn missile performanee resulting
from the re-ovsJl of intermediate bulkd-ead insulation. Sixteen (16) t•epers-
ture measurements have been adaed t. pro)vide this data.

WA U
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8 MA±'hCH 1961

VI Four w" sulaments bev.ý been added to deterL~ine that proper sootu.,'ncing
of the LUX slng transfer va.Lves occurs~,

ý921DESCHIF'1'ION
ADD

N1356X 3kG CHiG L*02 LOW LEV&L
N1932X LuJ2 TPNG 'MLI CLOSED
NJ.933X L*02 TPM VLI CLOSED
N1979X PPCESS 'VLV CL(WEI

VII These measurezents., applicable only of FRF missiles, h~ave been deleted
on 16E.

WfAS. DESiCRIPTION
DELE'TE

FlIOP101 BI LUBE OIL INJ MANI
Pic-lip B2 LMM, OIL INJ WA.
I..232P S L*02 SEAL CA7VI'Y
P1465P S LoPR LIMEOIL W.i
P1227X LUX DUIE PURGE
P1228X IGNIT-i FUEL PIMiE
P17855 B S:ECCJ)ARY SHVIDYO4
F1226X PIhEUIAATICS "ML~OY!,

VIII Due to the coeplexty in lEnking and (,-"2ibratii.,j measurement 72E, KLYST;DM
NW OTIM'Y, it bas been deleted.

IX Th, roll, prograz is accomp.Libhed by LVA 3YApa 'Il~ 'a ~o L ir
tored by measurement 15271. Thersf'ore --Asurqi.L 1'4X JA~ &
SIGNAL RIAS Bzx.U DEIýZfD.

A r--cause there is no frt test da4- tia ýde -r~f~ ~~r 't
at AJ{R, wasureme. It N2.314T, S."MC CMi L02 hC~vs di-Ietedi

Si C rn -C ?*3 P 7 Tv l$ mm~'ýI OF MI-IC OF W I' im flw 'tNOA3?Ix. i
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MSI NSTRUMENTATION LOG SHEET
M~S.LE 1SFAZC27~0~916DATE 03 MAR 61 PAG&

D E SC R IP T IO N ' c ~ ~T O j

-1 i I , It

it Il -A"a' t

A~A27

-C CALO W.A __IV2 I22 I 27-114~3

A 35 GM CALM QUAD 41L1ll ~ iA~L~1L 1a

"a A.MI ~I L11fl CALOR QUAD IV 3! ltt1 27L~AM2A 2SDZ.1~2~ ?1 124

- A' xA3 11 PI 2TCIEO~ra .io~ -1184"
jiA

1  jjiTlAIG POD) A IENT~ R Q )2-14

Ai ijQjQF J! CR/cfq 1111_P 27-11843

-I 10 LliA4rs~ 8Th~~4fl17- 1AC2 ASDVRich- V21-11843

V11 5: -CLN 1 2-143

-AI NA C. 7-D0.1,A 13 t~~ 411SLODM Ai L! 27-1164

;A 63t -01i'M P1 27-119

hA~4ARPIASINJ P 27-1114

4 I4j1LLED1LilLUI3 ~~'4C-I CH 27-11845

F I - - P 27-11546
~~L9-0-114:9- Ali,0~fA~I 3q 11 Z324iAD4

I~ A I -PQIM Oi1tl0A 1 i0 CRLCN4 qV1#ii 27-11446

-Ri EINSU27-11043
IC419 - 50-0 QJ.R 1 Aidk L1 1 -4

A- C- 3-11 Zc~ &4S0 li}VC~N -- 27-11943

4i-91 1 AEL IEUA 4Aii -aDGR2 do+"t 121 27-1144
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MUSSLE INSt1RUMNeNATION LOG SHEET
RSE;14 ýORT NO. [LC-,-09F 00 "ARE 1 PAGE 2

'4 T7U i

HIGH___ TRAwusucn

tU? 44f lipz wf11923
-~ 21-11923

_ _ 

_ _

1 3C~MOJJIWL4 .K iiJLI M~- g1 c T  P 59 A I A 1- 
-15 VClqj

~ ____ _____ i--t

6 A 34 P-

[,U RS OAKfg h OP~ 1 13 1 0 7 PItC 0*3 SL 27020 3127 P 7-72

If gs V 40ý CYLOXT E AC PA4AS5 1105 127 012:3:5 VAC7 -4- 27-1
- V45L 0 _!yuA "t ýPTL A5E! 11¶2~jo _u5 V1 1700 51O s

I 17b~~~4 [Af-P~9 J~' j7 - 27-11732all4 FuEfL PRESS OPC to- 1u13 jLý' 0 PIGo3SL 7 16 3'm 127 27-IIT32j IP *I LX7 EI PO F~ 1 Ž o 14IAO5 27oi9 JA _ 
b_T 17A P -117"2

_ U 7__ _ __ _ SLO k_ 27 -1 7

_ kF 1  21-11732__ IýMKAI ETA'"' 71 A1. 1 CueLý 27-112a2.
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MISSILE INSTRUMENTATION LOG SHEET
MISSILE __ ____ ___ REPORT NO AZC-27-059-16 DATE 08 MARt 61 PAGE_____

___ 6 _________ 1 4 II I

11f DESCRIPTION Ii RAM"uca ON No, No.I:A 1A14 OA

~r ~ ~ g4
LOW0  le TRA____II

c__ 27-11732

F .6 - AK HE BOTLEST p I. .hS~~ . .__ . £ 71"

SYA 91 &O1C~ 2 7-11924
LO 1&-~iSA-2 -. 311 k cIUL SZM2

1) IF A?.qj 14RL LAX it_ .. ir. 2 27-11424
4Ku.c. -IUS1 27-11624

~ f~~ I ___27-11624

T~ ~ LG5. 1 IT SAI31 - -, 2 -12

,IIII XIFI ±L*- IDO TK ULQ ST S'?"'L- CRZCL _7_2-1_2

8 ~ ~ ~ ti1 4~ -'1:2 -i (LO -A& &Af1L2-1
j~R ft [21[-11--24

j4MOALMA__ sUfi AT 27-1V%
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FOREWORD

This report has been published in accordance with

contractual requirements as cited in Convair-
Astronautics Report AM-7-289. It describes the in-
strumentation released for Missile 17-E as of
14 March 1961.

Information presented here will be used by Air Force,
Associate Contractors, Design, Operation and Field

H •Test Groups. Measurement modification will either
originate in the Instrumentation Section of the Test

iPlanning Group or vriU be submitted as a recommenda-

( tion to this group.

L
&

I-i

I

THIS MATE•IAL CONTAINS INFORIMATION AFFECTING THE NATIONAL. DFFENS! OF THE UNITED STATES WITHIN THE MEANING OF THE ESPIONAGE LAWS, TITLE
11, U.S.C., SECTICNS 793 AND 794, THE TRANSMISSION VELA N UNAUTHORIZED 'kRSON IS PROHIBITED By LAW.
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0 SUMMARY

The instrumentation configuration for this missile has been estiablished through a study of f
program test objectives, systems analysis, and operating considerations. A discussion of

missile instrumentation and associated characteristics has been summarized in Report

AZC-27-059. For a detailed description of the various missile systems, test objectives, and

general test program, see Report AE60-0438.

The specific measurements to be transmitted via telemeter have been tabulated and are listed

in Sections 8 and 9 in terms of instrumentation systems and telemeter channel assignments.

hi addition to the telemetrj, the landline instrumentation program for this missile has been

included in this report in the form of a master tabulation of landline measurement character-

istics, (Section 10).

To clarify specific measurements, instrumentation location schematics have been included in

Report AZC-27-059, Section 7.

There are a total of 175 telemetered measurements on 41 channels in this missile divided as

follows:

U 44 V) r'
U w 0 x w~ 0 0 -

A/FRAME 32 32

PNEU 4 2 6

GUID 2 2 4

HYD 7 7

INER GUID 6 4 5 1 5 11 8 5 45

PROP 2 20 5 3 3 33

A/P SYS 13 1 3 17

MISC 1 1 2 2 7 14 4 31

TOTAL 7 20 5 34 46 20 26 17 '75

There are also 167 measurements recorded and displayed via 167 landline ,-hannels.

IN#$ MATERIAL CONTAINS INFORMATION AFFECTING THE NATIOKAL DEFENSE OF THE UNITED STATES WITHIN THE MEANING OF THE (SPIP)NAGE LAWS, TITLE

II, U.S.C., SECTIONS 7 AND 794, THE 1TRANSMISSION OR REVELATION OF WHICN I10 ANY MANNER TO AN UNAUTHORIZED PERSON IS PKJNIIITED BY LAW.
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REASONS kOR REVISION "A" CHANGES

I. Data obtained from the following tempprature measurements will reveal total heating
rates, relative heating intensity of a hot spot between the engines, tIhe relative heating
intelsities of the outer and inner heat shield peripheries, and model scaling laws
applicable to recirculation predictions-

MEAS NO. DESCRIPTION

ADD

A933T AEDC AFT SHIELD CALOR
A934T AEDC AFT SHIELD CALOR
A935T AEDC AFT SHIELD CALOR

initial operating time reference to be used with measurement 11510W, ELAPSED TIME.

III. The booster engine LOX pump inlet temperatures (P1020T, P1054T) vill be monitored
by the regular landline instrumentation system during the launch cou-tdown. This in-
formation will assure that turbopump starting NPSH requirements aro satisfied and
determine the adequacy of the LOX topping and slug systems.

IV. To provide higher quality data during the critical portions of launch, and supply booster
engine rough combustion data for the first 15 feet of missile travtl, two (2) accelerom-
eter measuremeuts will be monitored via trailing wire umbilical.

MEAS NO. DESCRIPTION

ADD

P14520 B1 NAA RCC ACCEL
P14530 B2 NAA RCC ACCEL

THIS MATERIAL CONTAINS INFORMATION AFFECTING THE NATIONAL DEFENSE Of THE UNITED STATES WITHIN THE MEANING OF THE ESPIONAGE LAWS, TITLE
18, U.S.C.. SEC1I O1S 713 ARC 794. THE TRAPI*SMISSIOR. OR REVELATION OF WHICH IN ANY MANNER TO AN UNAUTHORIZED PERSON is FowmisiTED eY LAW.
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V. To provide sufficient data to analyze the performance of the airborne hydraulic system,
the following instrumentation has been -.- ciu:

MEAS NO. DESCRIPTION CFANNEL

ADD

H130P S HYD PUMP DISCH 1.13.1
H185P E HYD PUMP INLET 1.12.9
H191P S HI PP TO MANIFOLD 1.12.31
H212P VERNIER RETURN 2.11.51
H224P B HYD SYS LO PRESS 2.11.53
H1360P HPU SUSTAINER RETURN
H1187X 3STR OIL EVACUATION
H1188X SUST OIL EVACUATION

VI. Due to the complexity in making and calibrating measurement Z2E. KLYSTROM PW

OUTPUT, it has been deleted.

VII. The roll program is accomplished by ARMA signal, which function is monitored by
measurement I529W. Therefore measurement S1G49X, PROGRAMMER ROLL SIGNAL
has been deletee.

VII. Because there is ro further test data needed on LOX slug transfer lanits at AMR, meas-
urement N1314T, SLUG CHG L0 2 DISC has been deleted.

IX. ARMA reevaluation indicates "hat these measurements will not provide the data originally

required. Therefo:e they are deleted.

DELETE

11603X WORD GATE FIVE
11604X MULT GATE SIX
I1605X 112 CPS GATE

MlS MATUIIM cOm1ItIm'mmII ATION AFrCTiNG THE NATION&L IFNS( Of THE UNITEO STATES WITHIN TIE WAING Of THE [SPiONAG LAWS, TILE

11, 0,|., $1004 M AND 7. THE $RANI•I k i TO IA AY POS IOii U0 Ul"r 0SO Il 15 lO BY LAW
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X. These measurements, applicable only on FRF missiles, have been deleted on 17-E.

MEAS NO. DESCRIPTION

DELETE

P1010P Bi LUBE OIL INJ MAN
P1011P B2 LUBE OIL INJ MAN
P1232P S L0 2 SEAL CAVITY
P1465P S LO PR LUBE OIL MAN
P1227X LOX DOME PURGE
P1228X IGNITER FUEL PURGE
P]785X B SECONDARY SHUTDOWN
P1226X PNEUMATICS CUTOFF
P1709T SGG COMBUSTOR
111713T BI GAS GEN CUTOFF
P1714T B2 GAS GEN -ZUTOFF

TNIS MAT•RIAL CO•TUPINS IN10 A'MATION AFFECTtI 0 NATIOXA! LI1N%[ Of THE[ UNIT.. SATIES WITNIN T1[ MtIA•IIW OF T1 (WPIOUGE LAWS, TITLE1
I1, U $ C, SECTIONS 743 AiO 794, T!E RNSMISSIC" 09 IVYI.LATION O• WHICH IN ANY MAMJ[R rfT AR UkAlIIt MIUD HkI tSON 15 PUNISIIT[D 1Y LAw
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MISSILE 1`40 _-____,__T PAGE

° l SARIAL ITATION !

DESCRPTION 

'. 4] O

Ho I' NOI
liI ! : LAl IIT.,9

21 If 1' 5 23 15347 1'42 U I 1 f

• , _ i _ 4- --7

j 1'1 ___ _T

- - CONN~.Tll TO 12 55 V ike t, 6___ ll
CONNLCTtU, To 3 12 561 3 12 17,

I C(INNLCI) TO A Id 51 i _--__.___--

ti ' I l], II i •i -
-ON L(T I, u 1 3 12 5di1.Z t)_

-- - , . O'T .RATE -- 3_ 3 0

ACCELEIRJMCTER LF •3 m '1 , 1

1 520) Al ACCELER l1E~ ZF2 3] A M1 I f ill

1 513 A ACCEL XFI iDIR3 .CT C

I "
t-1 -514 - - itEA- -

4 14

___ Hl l inORll__ AFFECTING TI L 1 = III o TrHE _____ 
LAWS, TITLE

IIWS _______________L_________

Is. U s¢ ullollt AM 'U•1, in Kll It _____II__I_ BY LAW

- WNW--



SIFCT1ON 10D ~CON VAIR-ASTRONAUTICS

wz

ul r-~ c

ca 40 g g

fl4 eq

a - C

C4

0 -g

-0 0

94 ;a M

4 ON

~~~ o~a V,~



*PAG~&E



REPORT -NO, AZC-27-059-1
7

51W SECTION 10

CONVAIR-ASTRONAUTICS14M CH16[

MISSILE INSTRUMENTATION LOG SHEET
17E L/L AZC-27-059-17 14 MAR 611

~.SLE_____ ____REPOPT NO, DATE PAGE: ~ aw,

DESCRIPTION cc i RN I I 4' i

-- 'IRANGE SAFETY SYSTEM iKjf

D15142 1It SAT DC II4

DI,1143ýV ,RSC 02 BAT DC I KM I

D 5140110 !RSC #1 TOTAL TER0100 R___ ~~
I I,1 KWS~C #2TOTAL TIMER ml 010O00 HR I )

510 RC# & 2 BATTERY 100 HIR

E-- JELECTR!CAL POWER SYLS _ ~ i;__

E1043 C1CRITICAL POWER A c C 6J0 A 4_ P_

fE 14 C CRITICAL BO o;80 Ao,! 814 lip04 I___ +iL.4

E 1045 C ICRITICAL POWER C ~0O ASo 4 P

E5066 C KML3SILE DC AMPS IN M 2 AM-P! 1

E 08CEMERGENCY GENERATOR~ ml 0! 200; AMP --- ,-t-

,E 9006 V INVERTtR PHASE A M 901 140 VAI 1

V?502 ISSILE AC EXT 0 MS _ io12 VAC ' P

jE 5023 v I.1f5sILE EXTERN4AL AC 'N 10 2 VAC ___

E15030 V MISSILE DC EAT' 0 MSL M 0 40vCP

lEt5065 V MISSILE LXTERNAL Dt- Mij 0 40!, VDC1

I5110 W INVERT -ER T IMER ' >- - __

'PNEUMATIC SYSTF4 - ±--- II-

I-D O TK VENT 'LV 10EQ 5_______ SL[ : . .

3"IS 1AAi1j33. C03434.4 '"434330 06 004 1,41(0434 MOMM LA3, TIM1

u uc. %( lm -41 ANDO 94 HZ IS P003 1 1 45343 V 1AS3

kw % 11
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2 7 SEINSTRUMENTATION LOG SHT2
179 AZC-27-ONl-5 MAV761 AG

Mi LILI RAPORT NO.-_____ DATE __ fG

IF W'iMS? I~IPA? I$?A?!*" I I II

VI 
I~ I II NIm

1to F 0 0 5 j.0_ JIM_ __ a M A § BUP N 4 11 4 7i .1j

__ 102 TANK H4ELIUM _84___

F 5001 P L02 TANK HELIUM M 0 so PIG[ 1 510 27 0~1.43 5116096 484 3 lp 27-1.*79

F001 TAN IELIUM -, 0 75 41G 7 P?6$1 27-11663

P I*l FUEL TANK 14ELIUM I_ Ml N ssI IZ 14 lol'e~~2-16

IFI50321 p ILM PRIESSURE N01 '400 11PIG ______

esis P 1111111" $UP PRESSURE LM -_____-I

5 054 P 1EMERO SUP PRESSURE P44 01'0001 PIca - F I

F 116 P OJIFFERENTIAL PRESS I M..j 11 I30 liP10 2SL P.

F 1145 Pill CTL HE BTL 015CM i 11 0 13500 IPIG 17-I SLO 7 01720 5 8 l 213 2 P 27-11650

5145 P I5 CTL HE BTL 015CM 0 _ 35001 PI11051SLO 7 ()1720 5 56 3 211P 27-11650

F1196 P IFACILITY GN2 SUPPLY IS 02500 PIG 46 0L i_____p,

F 246,P 8 TANK HE BOTTLES HI I i03500 1PIG 105!SLO 7 01720 5 5181 11200 4 P] 27-11682

MI a LO,, 7 .)1720 5 60655i10 ,P 2- 118
r5246 P B TANK HE BOTTLES HI PIG, 65,5__ _

F 1301 I' OND L02 ULLAGE TANK S 20l 301 PIG .1 SLO

IF 113102 P ORD FUEL ULLAfGE TANK S 55 65 PIG I1 SL0 ____ O

+F 527T 8STR TANK TEMP N M420P250 jDGF 2 SLOI 7 01633 50i IG ~L . 1ý 4 P 27-1!682

4 I~hYDRAULIC SYSTEM_______ I

H 360 P MPU SUSTAIN020 PIA__ 2% L P

HI1187 X 8STR OIL EVACUATION IR rlýON OFF OC I__ STP PEN 74li

H1168 X SUS OIL EVACUATION R i ON OFF h VOC, SP' PEN 75 P

I INERTIAL GUIDANCEjl

1 1515 A ACCELERONErER X F1 mu 12

-vf' 4 1516 ýA ACCELEROMETER Y F! _____2 1___

I %I T~1 A ACCELEAOM4TER Z F1 __________

Is1i1 A ACCELEROMETER X F2 12 12, G ____ ___

j~ 99A ACCELEROMETER Y F2 M2 12 G_____
__ _ _ __ _ _ _ oil)- ~ -- - _ _

__ --11- 
_ _ _ _

"HI VAW16W AMCi II I6Yt
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I - ll~i OAW11%
g~ DESCRIPTION k.N.. mc -I* YTO

111520 A I;ACCELEROMETER Z F2 M12 1 3 42 G 344iaa 6

1!1591 C PITCH GYRO TORQUE 2IIM _

11592 C ROLL GYRO TORQUE M7S! _7 ,. I I P

1 ~593 CIIIYAW GYPO TORQu¶ cM5 75"MA K ______

S' f 15 9 4 0 1 1 P E N D U L U M 0 1 N U L L l 4 1 M 0 0 M EW i - _ _ _ _ _ _ _

1111595 0 HýPENDULLJM #2 NULL 0'5iMO 0MN IP
I1596 ýi OPTIC SIGNAL ' ý 6 I?575MN n ______li

HI issm COMPUTER POSITIN J
TIO1 x Xj 6K1  NMI 10K li__Ip-----1 ~-t-1 -' -it-----J--11I -_____150 H COMPL!TER POSITION Y 1j tM300 500 N '10K '

:11507 Hl'iCONPUTER POSITION Z 11 70 0i

Ij 1115081 H 1RANGE ERROR FUNCTION .0 < NMI 1OK 11P

1I'1509 H AZ'4 ERROR FUNCTION M00001NM! 10KP

____t Illp Ioos oI

111502 L ICOMPUfER VELOICITY XIT 01 22K 'F/S 110KV

I 53L COMPUTER VELOCITY Y OKI, I OK P1

1 1504 L COMPUTER VELOCUYf 2 ' 06K 'F/Sý lOK 11 P

It166 COMPUTER RESET - ~ IVOC 15%1 11

151 I~l ELAPSE D TI M4E

-- H---T1
I1 152 1 X IVERN ENG INE COF S 3 ON OFF IP

ON OFF I'

IM_. MISCELLANEOUS

.514 4 VISTROBELIGH-T OATTERv . - ----------- M--

` 09 k MSL. ONE INCH MOTION D OFF ON PE 22 _ _ _ _ _ _ _ _ _

09033I4 PE * ~ * NS 2219- q ~ I

4. 5 ~4 ~I 55 SM~v ~ S 543 ~6t"G.A.~'s3~-
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17E :L.L AZIC-27-o"I½ ~N1RUJMENTATVc4 I i I~

MISS . - -RETN . _ PAG.E -

3 4 S ,-,- 443-a,-u-wow,'I 'II u

N6 j.j5ImI WTIE R VALE It I I1

N ~ ~ ~ ~ I iý P U HL2DiS 0 0 IG
N 532,_____

ft 13351 P 5LG CH LOZ DI!SCN Vvti. -R i- F -- SP PN344i

ti N 35 _ _ OFF PEN23 54 &58 _ P

N 1316 XC 1,'SL6 CH L.02 VENT VLV R~ jT PN4 N
IN 13I r x SLG CH 1.02 INL.ET VLV R OFI F

R_____ IO -i Iivý7p PEN25 4-57

N X !SLGX CM LN2 INLET VLV R! ION OFF ___ PE_____ I,

N13 9 IWS1.6CH GN2 INLET VLV v1 ii~i2 OFF___PEN 2?

PI IIPýROP~rION SYSTEMI

-P 5242 8 'PjJIP LC S.OEE0 1 2 I 0 100 IPCT hiUp-

P ![6 N FUEL iN MISSILE M, GA .- ~-.

P 45; 0 !81 NAA RCC ACCEL F mal 
1 ' 5OI1

IP 1453 08NAA RCC ACCEL MO5 2K0p

'P 5373 P 11102 STORAf'E TANK I 0 50 !PIG! I I
P54304P FUEL STORAGE TAN mPI 0.~ . 4 1
P1474 P. V CTL PRESS REG OUT S 200 800 j2IG31 3SLO~9901 311 !0 II 27-11651

81LOX PUM4P :MLET S M325,M275 O0,F 151.0 7 01b49 -9 '0 ~' J-1i

P1054 T:2LOX PUMP INLET S M32! M.75 DOf I SLO 7 g1649 J14 9 '5-it-- 27-1I:d2

iP111)5I T MN~ CO AMBIENT S M4100 500 DGF 3 5S.0, k'EJCN A'of 21-11651

P11710 TI SjE ENVIRONMENVT S 3140 500 DGF 510 CR/..4 1 35 3 p1 27~-17540

P ý1711 1 NACELLE AMBIENT S M103 500 OGF ___ LO('CN Pf'4 C N7I7~

!P17127 1 $ý2 NACýLLL4  AMOIEM? 5 M100 500 DGF SL1.0 C R/CN 2-17i16

oqi5* ý!w 1.0 SLUG XPER 1FIRE -.- ,. ,
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MISSILE 171 L/L RPEORT NO AZC-27-059-17 DATE 14 MAR 61 PAGE ___
we -U - I - ~ ,-7p

DESCRIPTION cc 1z, RAG UcH I I SATION u1 l~

ps n4 740

PIIXjBEVRCUTOFF R' lUIF iON IyDC STI PEN 1,

P 1161 XTCC START SWITCH R OFF N vC SP! E O w IR OFF NVD 4 - Tj PE__iP

P2 i2 5 x II ENGINE CONTROLREADY 4 RI OIFF 'ON -ýVDC. ~STVP PEN 32P

P 29 LO Ih OPN R OIýF !ON 1VDC STP tPN 4~
___ __ ___- - -,_'t I _PN 46A

P 1230X 4L02 LOW TOPPING R OFF ýON VDC SP PN 4

C SP PEN 47j 11P
P~21XL2101SU O4 R J)FF ON 'iD' STP PEN 45 I-rP -1 _1__ -3- X__ 0% LG 00

PI14iXI CUTONF RETAY OTO R OFF -ON ;VDC STPi PEN 6

P !1546xVERNIE CUOFNTRELA R: OFF ON VDC ST N1 __P

~ 181CU(JF ELY N DC STPý PEN 71

P 
1
1549 XjI!5IGHIN STAGECNRT L R OFF :ON :VDC STPý PEN 5 ! ~

P 156 82CTF RLYI

,'g~ 
1
154.,X COMPLETE COF RIELAY 1,'F N VDC1 STP'ý PEN 17:

+I AUTOPILOT SYSTEM4

[55358 DROLL PROGRAM4 READOUT~ --M.---~-

5 104#8 V PROGRAMMER PTh$0 0 027VC. LO'

S1107 V 81 PCM ACTA FLEEOAL D M412 12 VAC. 5% 30 -

-OBV82 PCH ACTR FEEDBACK 0 '12 aZ VAC 5% 30 :P

s 1113 V VI YAW ACTit FEE011ACW. 0 MS 7 VAC 5t 30

S 1114 V V2 YAW AL:TR FEEDBACK 0 745 7 VAC 5% 3(7

5 11 V PaA~RFEEDBACK. 0 P411 11 VAC 5% 30
5 1119 11 VAC PC1 30

~,1119 V VI PCK ACYJR FEEDIJACY...............................30~

I 11l1 V GYRO TEST SIG 0 0a5 5 VA- .i STP

S 1122 V SERVO TEST SIC40AL 0 P411 1.1 VAC 5S 3) -- - - - - -

SI11Z6v &1 YAW ACTR Frf08ArCL M0 12 '2 vAC 511 30 -
S 1129 v Ill YAW ACYR FILEDO8AK 0 141 12 VAC 5% 30

4 S1141 VPITCH uTRcO AMP' OUT L. w C0 VAC 1 J -

T~ S 1148~ YAW GYRO AMP Q>.JT L) M_, 10, VAC . 30

ti ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - M_______ _________________ IWQNM___ ___________________

-m u V."
- ~ ~ a .;q' Twt I.-rl ,~*- a* .1 - l 4 *. af
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SS lYE L#LOSA INSTRUMINTATI1ON LOq %VT6_____

11 8/ REOT O D T

S 16 V ... PCH ACTR FE&O6ACK 0 111 14, 1 1
0 VAC Sul __0_1__P

IS 11217 IV dS YAW ACTR FEEDBACK 1) 11Nbo 10 11VAC 5_ __ _ ___0___

S 270 VI PINE NEATER-PITCm 0I11 O 150 1VAC ____ p

S 52?. V11FINE NEATER-YAW I. 0___ _5;IAC11

5 272 V IFINE HEATER-ROL.L Mti~i 01 -__0____

IS It176 W 1PROGRAM RUN TIME 1 M 0ý 999 ]illSEC z z
S,5242 W !DECADE EVENT TIMEIR m 01 10K_ _ ''SECp

5!29x1PROGRAMER RUN TIME 1 I O NF 42 I vi)C I_ ________ 4 1 li

- 11371 :OO:00TER JETTISON R,4.1 9!FF'1ON ýVDC ILSTP PEN 44 ,I
S,1372 XA POESSURIZE VERN TANX IjOFF ý011 1 o SP PEN 3 42111 I IP

6 33 0 OSTER CUTOFF IR IOFF IvoC: JSP PE 9

s 1374 A ISUSTAIMER CUTOFF R24F OR!D~ STP PEN 301

S1.3?5 x, VSNPS BACk-UP $S1 GAL P OFF ON IVDC st PEN 48g

IS17 XjVERiZXER CUTOFF R 1`F'0 ,jD STP -PEN 311 9 '

s137 ? EJECT RV UNSILICAL ft !'OFF 'ON VIA'SP PE1
- so" 

4-4 -P
1 __IRV ________:______ ON 'ST TP1 PEN 1!lip

s137?j 41FIRE mETRO AOC(ETS I R1 ft OT ON 52

_ _ - --+ --. ~+-.---44-- -. - -- ------ --

TELENfTERIG YSTEIP

S140'! v TL 1 SAT O<

:54! 2~$Vt. "?(TEMt DC *N.-

V147 VTLM ~12

!T SI4S!W TL 02EF EATR0A DC '

51116a V 'TLN4 IFIi. 147 OC 0 - - --.---... 2
*9i s& !!TiV~Lm 2 FIL INT DC - ,P

TLM I F Ext O
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MISSILE 17E L/L REPORT NOAZC-27-059-17 T 1 MAR 61 P7MISL __________ EOTN ___DATE ___________PAGE ______

Ii i Ito.

T 510 ,TLN 81 TOTAL 0:10 M

TLN 02 TOTAL 0 0 1000 1_R

3 ýTL 03 TOTALpv

151T IIZW IN 3TOA 0 1000 14R

T 5153 :11 TILM 61 eAT TIMER M

'7 1111,. T. 02 SAT TIMER M i

,iTTIT

3 FI ND
T;5155'V TLM 41BTERY DC .4 60-MN

Ti A 1 1V 3 FLANT -.. --

5150wIITLN TO_____T____OF O ______________E .o LJL:;P
U 15 912l 0 TO TAbLO OM-1 R 0F 1000 vOR S__________ 1 ; iPl

J,!p

U KTIM 92E TOTASE CL R 0F 1000 HRC ___________ _ ,.,__.-

T!9102,I FUEL 930 TOTALT R 0F 100 HRC P•P lii I

T 51530 x FUE 91I SAT CTIME,. 4 F N VC SP PE 1, , '1

Uilg 101 ViERROR RATIO DEMOO OP; S .42 20 VC.92

U 1,.7 F EL <•11PR CL CFF[NVDC S TI PE 0Z :lip: I

U 1200 X ILO2 1001 SLUG COF-I + OtF O0# VD( STP PEN 'Y2

U 1201 x L02 TOPG HI CTL-I R OFF ON VC ST& PEN 70

U 1202 , L02 TOPU LO CTL-1 R OFF ON Voc STp PEN W9 " P1

U 1203 X 102 95S R1APID LOAD-I R OFF 0N vDC iTP FE% 67 P
U b _X~ FUEL 10011 SEC CTL a OFF ON vOC P E 65'

L i1205 X FUEL 1001 PIRI CTL R 0.1' DA Ot vC STP Pt 4 6 P

U 1206 X FUEL 95% SEC CT.. R OF F 000 VOC SEP PEN 63 I

ui lZal X FUEL 95% PRl CIL .... . _OFF 0,- voc STP PN 62 P

U:: :20 -L0 1: SLuG COF-2RO:FFO vO STP PE1 ?~!~~~II~ii~
"" 120 5 L M 71.

U 121.1 X LOZ IP, L J CIL-' R CFF ON VDC $TO PEN 69

121I x LOý 95S RAPID LO&L-1 4 OFF 04 voc SIP PitN 67

.- . -. - - - - - - - - .- - - .-- 5 - -- -5.
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FGA E WORD

Th,• report has been pu:fished in aenordar-cs with contractual
requirements as cited in Convrir-As.rorauttcs Report ZM-7-289.

It describes the lnstruincntati-;n released for Missile 18-E as of

16 March 1961. A

Piformation presented here will be used by Air Force, Associate

L itractors, Design, Operation, and Field Test Groups. Measure-

w,1ent modification will either originate in the Instrumentation Section
of the Test Planning Group or will be submitted as a recommendation

to this group.

(:

THIS MAT RIAL. 'NTA'NS ýNfi' MATHU.' F;'~CT!NC THE ','A1IiNAL DEFENSE OF THE UNITED STATES WTHIN THE MEANIP.G OF THE ESPIGINTG LAWS, T;ILF
IS it5 i iCI I r6 7qi A,49 79J THL 1, *TMISSI, ,jI OR RELATiON 0' VýHICH IN ANY MANNER TO AN UNAUTLIOAED PERSON ýS PROHI81 ED V L

CONFIDENTIAL



REPORT NO. AZC--27'0b9-18

CONVAIR-ASTRONAUPAE NO iii

16 MARCH 1961

TABLE OF CONTENTS

i PAGE

FOREWORD i

TABLE OF CONTENTS ii
r!SU MMA.RY i.- l:

ftI-gASONS FOR RENISION "A" CHANGES 4-1 A

TABULATIONS

Telemetered Measurements by System 8

I.demetered Measurements by Channel 9

Landhne Instrumentation 10

48*

iHIS MATERIAL CONIAI;,6. INFORMATION AFFECTING THe I4ATIONAL DEUENSE OF 4,I'ED STATES WITHIN THE MEANING OF TME ESPIONAGE LAWS, TITLE

18, U.b SFrTIONS -,J3 AND 794, T;? TRANSMISS!ON OR REVELATION OF ',"/IC. ANY MANNER TO AN UNAUTHORIZE0 PER30N IS PRtOHIBITED SY LAW.mm_ý



SREPORT NO, AZC 27--059-18

CONVAIR'ASTRONAUTICS PAGE NO. 1-1

16 MARCH 1961

SUMMARY

The instrumentation configuration for this missile has been established through a study of
program teBt objectives, systems analysis, and operating considerations. A discussion of
missile instrumentation and associated characteristics has been summarized in Report
AZC-27-059. For a detailed description of the various missile systems, test objectives,
and general test program se3 Report AE60--0442.

The specific measurements to be transmitted via telemeter have been tabulated and are
listed in Sections 8 and 9 in terms of :nstrumentation systems and .elemeter channel
assignments.

In addition to the telemetry, the iandhlne instrumentation program for this missile has been
ircluded in this report in the form of a master tabulation of landline measurement character-
istics, (Section 10).

To clarify specific measurements, instrumentation lo5&tion schematics have been included
in Report AZC-27.-059, Section 7.

C There are a total of 205 telemeter..-d measurements on 41 channels in this missile divided
as follows-

-4 P0

A/FRM 34 5 39

PNEU 8 19 i 27

GUID 2 2 4

HYD 7 7

INER. GUID 6 4 5 1 5 11 8 5 45

PROP 2 20 5 3 3 33

A/P SYS 13 2 3 18

MISC 1 1 2 2 8 14 4 32

TOTAL 7 20 5 38 65 21 27 22 205

There are also 181 measurements recorded and displayed via 181 landline channels.

THIS MATERIAL CONTAINS INFORMATION r.FECTING THE NATIONAL DEFENSE OF THE UNITED STATES WITHIN THE MEANIMIG OF THE ESPiONAGE LAWS, TITt'

:I, U.S.C., SECTIOPS 793 #NO 794, TIH TPANSI•flSION 0IN ANY MANNER AN UNAUTHORIZED PERSON IS PROHIBITED BY LA,
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REASONS FOR REVISION "A" CHANGES

I. Data obtained from the following temperature measurements will reveal total heating
rates, relative heating intensity of a hot spot between the engines, the relative heating
intensities of the outer and inner heat shield peripheries, and model scaling laws appli-
cable to recirculation predictions.

MEAS NO. DESCRIPTION

ADD

A933T AEDC AFT SHIELD CALOR
A934T AEDC AFT SHIELD CALOR
A935T AEDC AFT SHIELD CALOR

11. It is important to know the weight of LOX boiloff during flight for accurate evaluation

of the over-all effect on missil, performance resulting from the removal of intermediate
bulkhead insulation. Seventeen (17) temperature and 2 pressure measurements have. /
been added to provide tiils data.

M11. Four measurements have b•ee' added to determine that proper sequencing of the LOX
slag transfer valves occurs.

MEAS NO. DESCRIPTION

ADD

N1356X SLG CHIG L0 2 LOW LEVEL
Nl"'12X L0 2 TPNG VLV CLOSED
N1933X L0 2 TPNG VLV OPEN
N1979X PRESS VLV CLOSED

IV. Computer Reset I1606V, demonstrates the start of computer cycling; it is a con-
venient initial operating time reference to be used with measurement 11510W,
ELAPSED TIME.

THIS MATERIAl. CONTAINS INFORMATION AtFFCTING THE NATIONAL DEFENSE OF THE UNIT•V $'AT[S WITHIN THE MEANINC OF THE ESPIONAGE LAWS, TITLE
16, U Sc., SECTIONS 793 AND 794. THE TRANSMISS U•- • ip0 AN UNAUThOIWI1O P•RSON IS PUOHIIITEO Iy LAW
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V. Due to the free launch configuration, the E Series missile lifts off the pad when the
engine thrust reaches approximately 60% of nominal and the engine start sequence is
still incomplete. In order to obtain continuous, high frequency response data during
the entire engine start sequence for failure and performance anaysis purpose, a
trailing wire instrumentation umbilical will be provided.

The trailing umbilical will be attached to the missile for at least ten feet of vertical

travel and supply data for a minimum of three seconds after engine start. The data
will be recorded on a FM magnetic tape to allow the highest frequency response and
most comprehensive data reduction methods to be utilizod. The selected measure-
ments that will be transmitted via the trailing umbilical are: Accelerometers tc be
mounted on booster (P12080, P12090) and sustainer (P12060) engine LOX domes to
detect excessive engine vibration caused by combustion instability, propellant surges,
and other transient phenomena, pressure instrumentation in the booster engine LOX
(PI001P, P1003P) and fuel (P1002P, P1004P) turbopump inlets to establish inter-
face requirements, propellant ducting integrity, and turbopump performance, booster
high pressure propellant ducting integrity, main propellant valve operation, turbo- I
pump action, and engine transient behavior to be detected by pressure measurement
in the booster LOX (PI091P, P1092P) and fuel (P1093P, P1094P) injection manifold.

The booster engine LOX pump inlet temperatures (P1020T, P1054T) will be moni-
tored by the regular landline instrumentation system during the launch countdown.
This information will assure that turbopump starting NPSH requirements are
satisfied and determine the adequacy of the LOX topping and slug systems.

VI. The following measurements are part of the "E Series" pneumatic regulator study.
The purpose of the measurements is to obtain accurate inflight data of vibrat!-nal
input at the regulator mounting base and nn the regulator. This data will be used to A
supplement lab-ratory testing to establish vibrational specification.

MEWt, NO. DESCRIPTION

A7810 BASE LO.2 TK P REG RAD
A78UO BASE LO2 TK P REG LG
A783O BAkýE LO2 TY P REG TG
A9250 L02 TK P REG LONG
A9260 L0 2 rK P REG TANG

M3S~ MATOWA, C3?TAI larNATf UTIN G ,7 T HE PIATIWiM o(PIS Of ?I UNITED STATES WITHIR tW VIAWU Of TN( ( U LAW1. 'IMt
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The transducers are Gulton KA-1006 G systems, co)mposed of an A-395 TMU-1 accelerom-

eter and a FT-521 U amplifier. These are a piezoelectric type with a nominal sensitivity

of 833 MV/G. The amplifier gain is variable from 5 to 50. The complete syst6m sensi-

tivity is flat to ± 3% over the temperature rarg of -30 to +185 DGF, and has P cross-axis

sensitivity of less than 5%. The ranges are plus to minus 30 G's with frequercy response

to 1200 cps. The telemetering is being accomplished by the "burst technique" over chan-

nel C. The "burst technique" is implemented by connecting a seres of commutator pins

together. Chaimel C is commutated at 1/8 rps and the output fro-m each accelerometer Is

mon!tored for approximately 1 second every 8 seconds.

VII. Due to the 13E failure, further instrumentation is required for the hydraulic and propel-

lant utilization systems. Therefore measurement H414P, PU VLV CLS SERVO, and

U409V, PU VALVE COMMAND VOLT have been added.

VIII To provide sufficient data to analyze the performance of the airborne hydraulic system.
the following instrumentation has been added.

MEAS NO. DESCRIPTION C HANTE L

ADD

H130P S HYD PUMP DISCH 1,13 1

HIS5P S HYD PUMP INLET 1. 12.9

H191P S HI Pi TO MANIFOLD 1.12.31

H212P VERNIER RETURN 2.11.51

H224P B HYD SY' LO PRESS 2.11 53

H1360P HPU SUSTAINER RETURN
H1187X BSTR O!L EVACUATION
Hl188X SUST OIL EVACUATION

IX. The following measurements duplicate previously assigned numbers. Therefore, they

are deletod

.1t: .LE"'E

F92T LO. CTR St A 504
F93T L(;, CTR STA 340

F94T L02 C'Ti STA 600
F96T LO,) CTR STA 720-

Nh "TtltM C.04A~A'd ;VOMRAT.C.1 WN1CT1iC L'~W CS !P4( u~IrTI 'Altl uPI- -4 WV.x % ý9 7-ý_ T-,
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X. These measurements, applicable only on FRF missiles, have been deleted on 18E.

MEAS NO. DESCRIPTION

DELETE

Pl010P BI LUBE OIL INJ MAN
P1011F B2 LUBE OIL INJ MAN
P1232P S L0 2 SEAL CAVITY
P1465P S LO PR LUBE OIL MAX
P1709T SGG COMBUSTOR
P1713T B1 GAS GEN CUTOFF
P1714T R2 GAS GEN CUTOFF
P1227X L,1 DOME PURGE
P1228X IGNT'R FUEL PURGE
P1785X B SECONDARY SHIUDOWN
P122&%r PNEUMATICS CUTOFF

XI. Due to the comploxity in making and calibrating measurement Z2E, KLYSTROM PW
OUTPUT, it has been deleted.

XII. The roll program is accomplished by ARMA signal, which Itinction is monitored by
me'sur-ment 1529V. Therefore measurement S1049X, PROGRAMMER ROLL S!GNAL
has been deleted.

XIII. Lecause there is no further test Aia needed on LOX sl;ig transfer uzits at AMNR, rrieas-
urement N1314T. SLUG CHG LOo, DISC has been del~ted.

It

MI'l. 3•fLL " .*A ?,, Aj4-j rn•, 2WA.- . • .T .'

$ -4. ) &%w -4r MAX I M• C[ .V1 A .•Lt'V *- I P.'* .p .49
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fit nos
31RP~O III~~o, SIAL

i -bf I u.ow " I-4 0 ~ ' _ _ r
RANGE SAFKTY SYSTEM4 I

052' IISC_51 bAT DC I 'I P

D 5143 VIRSC 02 AT DC Q~

40'1A0[WIRS(. 01 TOTAL TI MER. 0. I00:H
D541 WItRSC #2 TOTAL TIME j , '00~R-___

D s 50 S OWfRS 9 £2 BATTERY 'IN 100'R!III

E 'LECTRICAL POWER SYS I r 1 -

1E56 IljjISSILE _ _DC Amps AMI? 11
0~NC N' 

20 AA
H08CIEMERGEC GENERATOR 0~ 20A 4 I.

E 5005 0 'INVIERTER FREGUEPICY IN I350 450o cpsl P

E5029 0 
1
MISSILC EAT PHASE A N1 I 350 450, CPSi ____ ---- P--

0 PHA IQ A EXT 8ML [N H 39 6 4
1 

10ASL? P

1E5QO3 V ATTERY OUTPUT is ' 5~ 3voci i-l
IE 15006 VI INVERTER PHASE A N

1  
- 1. 4!0 VAC'

E5022 V 'MISSILE AC EXT 0 msL 1101 120 YAC I

5030 Vj N'ISSILE C EXT__NA AC 41 DC I
E_5023

1
V' MISSILE DCEXTERNA L ý AC N' 41O 10 rILVAC' '

__ERIA -- t-. I MI Ct ~
DOMS0, N40

I1Piý0 5j if~I 4
C 50WjjjMAIN NSL BATT TIMER N I'

5110,W INVERTER TIMEN N

PEUATCSYSTEM

F139Dý6V ýTNK VN VLV R OPM CLS Sb - -:v ~
F 1101r P 'O2TAV HELIUM -0 0 50 ý.PIG 1 Sk.0 27 01243 5171 443 P 2-17

-4, - J, 4Sfl , . U0M IIS76 ;~t~ l~I. IMOM 3

IfI
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DE' CR;PTICPN0 00

F 501, L0 TAF~ ELUM 6~676 46 3P 27-11679

~ 03 !FULTANKI HELIUM 1i6 444I4.5SO11 1__

F !I LTANK HELIUM 0 0 75,1 3 P 711

F 500311P 1 VrUE1L TN HEIM M! 0;1 ?6,IPC'1 9 L 1"21 01243 ? 1600111 946 3 P11 27-11663

F 02P1LM2 PRESSURE M: I ý40 iIIP

T115053!PIMORMSUP PRESSURE MI 0 -00I

F,04P!MERG SUP PRESSURE 1 0 4000 PIG' P 1

'F' '1161PI;EOIFIFERENTIAL PRESS N M ' 0; 3 l ZSI.oYI I

F1 1 161PS Cl. HE 13L DICH S 030 PIGI15SOIl 12 065 11 jP 2-16

F5145'P2 6 CIL HE BTL 0.-C 16130 P 1105!SLO 7 01720 5160665 I12t3 2 p 27-11660

I ¶I1~ P ,'FAý.ILITY 5142 SUPPLY I~ ::O 7070 6565 17,P 2-16

F . :TANK HE BOTTLES HI 7j 012 465 ls 1411-2-14

F-240ýfl AKH BOTTLESHI IK 030' PIG 5SL 7 017'20 5 5460S 1200 k. 7-16

F 13 1 3o P, 'ýNq L02 UJLLAGE TANK 5 0 0 P1Gj ____SLO_ I P

F'1302 0!iC'I40 FUEL ULLAGE TANK S 6 5 61P0I lLOI P

F 5.2u1 '1 3STR TA~.E TEMP M IM320 M4250 DGF 2 SLO 7 01633 581 104L. 12 P 2-16

*,,NQ'0PAtUI IC -SYSTE-M- --

p _ 'tg -1U0 20 1
l .u .41ST_IKCRErRj - 65. P

V. I1a7iX.' Bl4R OIL EVACUATION RI ON IOFF 4 DI SP PEN 74 P

H ,et1 .'5SS OIL eVACUATION RI 'IN F VOC' SIP, PEN 7f p

[1 1MR oA UIDANo..E i---- -

H
1 1  

A!.ýIACCELEROMIETER XFl I Gt+1- P

IS156IAitIACCELER00METER Y F1 M12 12 G .-.-- j-
I 1517Al'ACCELEWONETER Z I '2 12 5

116 ~ACCELEROMETE1 R X F2 4. 2 12 0 PI'

{ 519 A-ACCELEROMETIEk Y I2 !''M2 12 G 111I lP

I IsZOIA''ACCELERONLTER Z F2 ' 112 12 c'I P

51C !PTHGFIRG TONGUE 1172 is ýMA tP

TOP0111A.CtUTA. Of A" WW.~ 44r '~ -#T tl \~ T Tl ~ CI ' o 1

10j9I~ -TSO llIC MbU -0 .;oC
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Jim a USula 41 aP i. a 6 ft*1mQ n

i 1543 C !YAWL GYRO TOPIGUE IF - _

1 1596 ID OllP SIGNAL 111. 7.5. 141h I b ~

150_______PU~ PO I IO X ~ 3  I ii 6K R , 1 0 l I ip I
1 1506 mTC0S PUT9FK POSITION Y ll 50 0 MK~ M _0110K

I131071j" COMPUTER POSiTION Z j ! :~i: -___ _____ --1g.- P
130 I RANGE ERROR OFUNCTIONIJ 14 ll w _______ I

1 1509 K IAZM ERIll FUNCTIO 4 ~ 001 soll WN 110K P,

I _1302_ COM5PUTER VELOCITY XI 0 I S 10K ___

111 530 L 1COMPUTER VE OCI l Y vjPK
S1504L

1  
VELOCITY Z 0 KI io/ I ___ 4

I 41V 1400 CPS REFERENCE ---1
ljl,14. V COMPtITENRST 1J~ l 1011~ ii ~-

It REE 0 I, 56P

1 .11 ELPSD i4E040 E

y 51 2 1 1X I IV ER N E PIGIN CO P S IG IO FF ON -- STP ,,
ELAP2;I~ S E M IME COPO 16 'O EC STP

1570ý11ýiiTAGIIG 516OFF ON TP

I ,103 X !WORD GATE FIVE OFF ýON STF

1 160O ' I NULT GATE SIX ot; ON STP i

11 1605: 1 12I CPS GATE OFF ON ST '1

MIS~CELLANEOUS

l 14 V STROGELIGIHT BATTERT a
+S

mN 109 x ,045k.oE IllH MOTION P OFF ON4 PENq 121 _______
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F z

F,~~ ~ 4. ~O OESC-RIPTION F04044 . -M4SI

-4-"

I 5362D . INcH 6D ER VALVE NI

F .~~1310'PIIISLUG 44. L02 r' 4CH4 S 00 G 'SLO"' ___ i

IN ý1335 .A ISLG CH. L02 DISCH VLVi R: N F SIP!I1 PEN23_&54.1 lip __ *

IN 1331XI SLO CPO L02 VENT VLV R ON OFF SIP *ýN24 &56I

IN'1337 CHL2ILTVV N N OFSPI PEN25 &571 __ __ P

:SGCh LN2 INLET VLVI N ON OF Itj PN2 __

N11339 x ISLO Ch 10FFLT LV R STP PEN___ 2 __ _

A N1356 li1SLG CNI LQ;c LOW- LE-VEL -RT ON OFF STIP PEN 59 P

N119321 X L02 TPNG VLV CLOSE - N-I-F TP~j PEN 55

A N193: X L02 IPNG VLV OPEN PEN TIP I P

A lt199xPR S VLV CLOSED R: ON W _FTT PEN 60 P

P. ýPROPULSION SYSTEM

P35242813 PUMP LC SPEED M 0 100 ýP(T

P.6853M FUEL IN MISSILE IN 0 10K _GAL,

P 1206 0 S ENO 102 DOME F Mao0 Go 0 4 2K.C 27 01193 1: 15 27-1192'

P1205'0 81 ENC' 4.3 DONE F MSO0 50 G 4 21LC 27 01193 _1 _ __ 1222! 1 ýp 27-11921

P1209.0,.82 ENG L02 DONE . F+ Mao, o 60 4 A 2LC 27 0119) 1 122 3,I T-1

P,1001IP-6. L02 PUMP INL.ET F. 0. 300 PlC, is IV.C 7 01125 $513. 11566 111P 27-11721

P 1002 P 61 FUEL PU.MP 1N ET F - 0 300 PIG I-) IKC 7 01725 513 1156,14*1 2-1

P IV03 P 82 L.02 PUMP I-ILET F 0 300 PIG 15 1111 7 01716 513 :1157 2 P 27-11722

P 1004 P 8 02 FULPMP AINLET F - 0 1300 PIG 15 IKC 7 01725 91123 27-11721,

P 109 P %1 FUL2 k PMP F- ILE F 0 3500 PIG 13IKc 1 0'1?25 13 11 p* 17-117021

ýP .1092 F-62 L02 IN,~ MANIFOLDO F, 0 1500 -PIG 73 5 7 0112F Sit 1223 I4211,921

IN03P81FE 1J PMFL 0 .500 PIG 75 IKC ý1661 17 1222 A 7-11
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MiSSIliSE L[REPORT NO ... .... . DATE 16 MAR 1'AGE
0

---4 4- -'--'-.. . . . . ... .. . + 4- --- 44 -- . .. . __-_- - - • - -

C .010

"Mjwui~N "."11 .tz ?vn1 I ,0;

II f " ....... "!60 -- 3 m..ooa

PilO hb' Z FUEL INJ MANIFOLD$ b F 0: • OO: PIG 75 IKC 7 01687 17I 222 27-11921
' i3 T7 o ' 50 Fý- i

P157) P !LOZ STORAGE TANK N 0 s0 PIG .6 SLO"

LP'5630 P I FUEL STORAGE TANK N M _ 1 10 PIG SLO

14761 PýV CILPI PRES RG3""-- PRESS•EO S 200. 0P16 Sl 7 01731 31433 1208 1 P 27-11651

I._1020ý1 81 LOX PUMP 1N4.ET S I $ 325 M275 DOGF 1 SLO 7 01649 9 1149R 1162 11 P 27-11721

A 1P 10-14 G 2 LOX PUMP INLET 5 i'M25 M275 DGF I ýSLO '1 01649 9 111OR li,1119 a 2-1122

IP r1325T EN4 COMP AMBIENT S NlO 500 DGF 3 S.O FE/CN 112011 27-11651

;Pil 710TL E ENVIRONMENT S ' Nba 500 OF SLO CR/CN 123513 11P 27-17540

iP 1711 t1 81 NACELLE ANM1ENT I $ NM00 500 DGF SLO CR/CN II1206 4 P 27-17546

P IT21T i1B2 NACELLE AftIENT S . 100 ,0 ;DGF SLO I R CRCh 120412 P 27-17546

" 64 VL02 SLUG XFER 4 FIRE mlP

PI[I15 X OBSERvER CUTOFF R OFF ON voc STP PEN 16 CPP

Pt 411161• XTCC START SWITCH R OFF ON VOC STP PE •

P 11464X ATCC ENGINE COF Sw R OFF ON VDC STP PEN 15 1

P.1225,X ENGINE CONTROL READY R -OFF O VDC STP PEN 32

TP1229 A LOX HIGH TOPPING R. OFF ON VOC SIP P~EN 46 1P
-- ~t~ --- ±

P 1230 X LOX LOW TOPPING R OFF ON VDC STP PEN 47 -

P 1231 LOX 100% SLUG CON - OFF ON vOC STP PEN 45 ......

P 1347 x 5 CUTOFF RELAY R OFF ON vOC STP PEN 11 P

P.1544. X VERNIER CONTROL. OFF ON vDC STP PEN 7 P

P 1565 X _, I4N STAGE CONTROL RP OFF ON vOC STP PEN 6 P

P I]6 x..6 12 CUTOFF RELAY R OFF ON VODC -o PEN I2 P

P 154) A 81 CUTOFF RELAY R OFF 0O4 voC SiP - PIN P1l

P I X•4,8 C04PLETE CCF ;fELAY R OFF ON ,oc STP PEN 17

P 1•69 X 1•N4TIMOJ .TART A OFQ ,N vOL STP PEN 5 P

S AUTUFLO. SYSTE-

S -•.5 41 N.ULL PBQ.R-._ A .EAO± .. ....... , ..... .... .................................. _P

5 1"0 V _1
0

,RWO-.WAPtl PiTC14 51.. D 4 7 vA( "i SLO____

-~. ~e a . 9. ~w 4 ~''~1* - ,ON -
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!41SSILE 14E L/1. NaS.. IN 7-i- STRVAAW.MA * P

~ iis i1

S 1141 50 PC AC0 FEDAK vac $, 30

-S 11113t Vyj1 _YAWACTR IEEDBACK' IDI Ma VAC Slk0

S 1114 V ýV2 YAW ACTR FEED6AZX U, " 7 VAC 5% 10

Sf
8

Vý V2 PC.H ACYR FEEDBACK D !, Vik U % VA 0~

5111191V 41 PCH ACTR FEEDBACK it :VA jV

S 121 VihGYRO TEST $1G. 0 3 VAC 1 SYP

i 12,SROTEST SIGNAL. D Nil, 1I VAC. 56.

jS 1126 'VjIil YAW ACTR FEtOBACK ~ ~ M~1 VAC 5%ý 30_

S ;89 2 YAO ACTR FCEDOACKi C 12 12' VAC 'ýi 30 1

S114.7 V
1
'ýP;TCH GYRO AMP OUT RI MOý 10 VAt 1 30 '

IS I-6 V!IIYAW GYRO AM4P OUT 1) RIO 10 vAC 1 3~ 0

5S!114.9 -V 'ýAOI. GYRO AMP OUT MI 10 1 v 30

IS1216.14 $ PCH A,.YR FEEDBACK D ~ ~ 30! *j
5112171VII3 YAW ACTO FEEDBACK 0 ý A1610 10 V'AC 5%1 30 i

S152o F 'IN HEATER-PITCH 1 0ý 150 'VAt' iI

[jsrs271V ,FINE HEATER-YAW U !Ol ~LI....~

51!522 Vý :FINE 4IEATER M!L 0'51. rVtI~1

5 416 P 'RRRN TIME 0ý 99 ;SEC

I 11 A iZNG ' A OF, 44iO

31371- X OOSTER JEITISONE -IP -S ON V0.ps" 4.4

S 1372 x PRESSURI2l VERN TA14K A OFF Olt . - Pýfl 3 1iaU

_S_13733 800:,TER CUTOFF R OF F ON VOPN2
VD . PEN..2.

_S 1374. X SUSTAINE01 CUTOFF 0 OFF 044 pzS P0 30

5 11751X VSHPS [ACP.-UP SIC,%AL, % OFF ON VO( CM* . -

.1176_% VERNIERt CutOFF R _Uff 0* VOC PEN 31

S.1371ýXEACT kV UMBILICAL........... .. OF ON VD, $0

1 3tS6 14 AVETTISON 1 _OFF OM VOC pig~ 51 ,P

5.31)79. _PIRF RETNI ROCKXETS A OFF fD -~C PEN 51 P

UdNCLAS"S'IFIED
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TELEMETERIF46 SYSTEM- I

-~~~~-1~~ - , - - - - - tt

4-

T 3~16 ýV 11TLM 43 EX(TEfMAL DC M,

5 V TIN 2Z SA IT DC M

T 35159' 041 TI 2 FitER*IA D) N1t

513 ,*_ V LN FIL INV DIC

T? 9157,V TIN FIL EXT DC m -

UILVI' TL 2 P1ITOT C Nl i i00
7 ___ IN 3 I E M. D

12v1 LIi .- JO S1 TOR N P V COUC Z

L0 p9 '~--- - -.u. --I ,A, p

Vt LQý4 +IN RA P 047 'INER -j R N ýý -

"-O 5. P.. - -

201 ~ ~i ji1 04. ~ O4. T.4- - -
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ISE L/L REPORT N)AZC-27-059-16 -7i ,6 MAR 61 RACE _

--- 'f- ... . . . - * " • ÷ "1~~~ _ _.... --- _-- -_-
I 'i~ ___ __ q

SI a 61 o#i

-4-4 -PU~*~ V . 4 t ~ S..

1U 1206 X TFUEL 95% SEC CTL R OFF ON VO. STP PEN 63 2
.U,1207•Xý FU. 95S PRI TI R OFF ON VOC SIP PEN 62

U t120111'. I02 1001 SLUG COF-2 R ,.OFF ON sYOC STP PEN 73 0

U 1209 X L02 TOPG H3 CLr-2 R i OFF ON VDC ';iP PEN 71 "

Jd 1210 X.'L02 TGG L-; CTL-Z R OFF U-4 VDC _STOP_ PEN 69

u1211 X 102 951 RAPID LOAZ-. R -FF ON - vo .T 0

T•X....42

-... .. . . . .. ......... .. ...- 4 S 4 .. .. . . -' .. . ... #f... -- .

i.fW
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