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Th« schodul«« indic«t«d in this t««t plan ar« 

baa«d upon oati«factor/ coopletion of taata 

preceding aircraft tracking taata in accord¬ 

ance with the Mark II Aauaa Tracking Equipment 

Maater Teat Schedule dated 22 September 1958. 
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1.0 Introduction 

‘ The Mark II Axuaa Tracking Equipaant teat program being conducted at 

Convair-Aatronautice, San Diego, California, in accordance with the re¬ 

quirements of Contract AF 06(606)-1013 includes testing the system 

during the time it tracks a slow-speea aircraft equipped with an Azusa 

transponder. These tests will be conducted after satisfactory subsystem 

performance has been verified during the required electronic and environ- 
s 

mental tests. 

2.0 Purpose 

The primary objectives of the aircraft tracking testa are to determine: 

(a) Tracking capability of the system under dynamic conditions. 

(b) Capability of the system to automatically resolve ambiguities 

in range and direction cosines. 

A secondary objective is to develop standard maintenance, calibration 

and operational procedures for use after system installation at the AFMTC. ( 

3*0 Test Program 

The tests to be conducted are identified as follows: 

(a) Qualitative Aircraft Tracking Test. 

(b) Preliminary Ambiguity Reeolution Test. 

(e) Ambiguity Resolution Test. 

The approved test procedures for conducting these tests are described in 

detail in Convair Report No. AZN-26-027, dated 23 April 1958. The test 

schedule is indicated in Figure 1. 

CONVAIR U ASTRONAUTICS 
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4.0 Support «nd S^rrlcea 

Th# 8ucc#Baful coop]etion of the test progrès on schedule is dependent 

upon support end services» identified below» being provided when re- 

Slov-sp««d «ireraft. ' ^ ^ 
í a,n 

or 

quiredt 

e. 

b. Voice Comnunication Equipment, 

c. Asuss T.vpe "B" Coherent trenspohSei^ assemblies, (2), 

equivalent. 

d. Test tower transponder installations. 

e. FCC licenses. 

f. Antenna position surve/s. 

g. Test Equipment. 

h. Data Reduction, Analysis and Evaluation. 

i. Final Engineering Report. 

These items are required at the times, and for time durations, indicated 

in Figure 2. 

4.1 Aircraft 

The aircraft to be used for the tracking tests must be capable of 

continuous airborne operation for a period of four (4) hours, and 

U**"' ijt, A-/10« to a range of 50 miles from the Azusa site while maintaining 
Aía. 

J^ j M altitude of approximately 15,000 feet. Preferably, it will have 

V 1-° tJ,U^ftd*qUÄt* 115 VOlt, 400 °*vo1*» P°y9r for oparating the Azusa trans- 

ponder, and will be pressurized. The AFMTC has been requested to 

jjy, indicate its decision by 15 November 1958 as to whether Convair 

will be allocated a bailed aircraft or receive contractual authori- 

3§tipn to rent aircraft for the required teat period♦ Convair has 
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indicated to the AFMTC that if the decision Is to provide a balled 

aircraft, authorisation is requested to modify the aircraft as 

required to install an Azusa transponder assembly. 

In the event a balled a aircraft is provided, it is assumed *he 

Ircra^t will have voles communication equipment installed and 

adequate 28 volt power to operate an inverter for powering the Azusa 

transponder. After the aircraft has arrived in Son Diego and is 

available to Convalr-Astronautlca, the extent of work required to 

.install a transponder assembly (transponder, inverter, associated 

cabling, antenna, cooling equipment, control and monitoring 

, circuits/ will be defined. Electronic design of the transponder 

¡ItyA/j 1 ¡'^ «aeambly will be accomplished by 551-5. Assistance from 545-3 

WlU h* reqUir*d 10 bucket tf)d inatallation drawings as 

required for installation of equipment. Installation of equipment \ ̂
 will be accomplished by Dept. 756. Routine inatallation,checkout, 

and removal of the transponder assembly will be accomplished by 

Dept. 756 with the assistance' of 551-5i transponder maintenance 

will be accomplished by Dept. 321. Arrangements for special test 

equipment and primary power required for ground checkout of the 

eoulpment will be the responsibility of 551-3. 

In the event the APKTC authorizes Convair to rani aircraft, a 

purchase order shall be sent out for bid by I5 December 1958. The 

purchase order shall include provisions fori 

e. Modification of the aircraft to accept a transponder 

assembly and 28 volt batteries if required. 

L_ 

FOtM NO A 7«2 I 
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b. Access to the aircraft by Convair personnel to determine 

modifications required, perform modifications, install 

equipment, checkout the equipment as required, and remove 

equipment. 

c. Rental of aircraft with pilot for 120 hours' flight time 

during the period of the test program. 

d. Scheduling the use of the aircraft for teats or 12 lourV 

notice beginning 1 March 1959. 

a. Assuring that the aircraft is equipped with approved communi¬ 

cation equipment, operable on frequencies assigned to Convair, 

The required work is the same as for the bailed aircraft. 

The detailed schedule for the aircraft is shown in Figure 3. 

The pilot(s) assigned to operate the aircraft — bailed or leased — 

will be given an indoctrination in the requirements of the test 

program, as relates to the aircraft, starting approximately 1 

February 1959. The extent of indoctxination will be dictated by 

whether or not the pilot(s) has a security clearance. If a bailed 

aircraft is used, the pilot will be one of the following and have a 

security clearance: 

a. An Air Force orficer from the AFMTC. 

b. An Air Force officer from the APTO office. 

c. A Convair, San Diego Division, Flight Department, employe 

The pilot of a rental aircraft will not (most likely) have a cecurity 

clearance. It is believed that this indoctrination will develop an 

appreciation, by the piiot(s)i of the complexity and intent of our 

test program, that will be highly beneficial during actual tracking 

operations. 

FORM NO 1-702-1 
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4.2 Conmunication* 

Thr»« sais of volca comaunlcation aquipnant ara roquirad to support 

tha taat program. Each sat shall consist of a tranamlttsr-racslvar 

with powar supply, antanna and microphona suitable for mobila usa. 

Ona set will be used at tha Mark II Asusa ground station for 

conanunications with tha aircraft, tha sacond sat will be used at 

tha Mark II Asusa ground station for communications with the remote 

transponder test tower, and tha third sat will be used at tha remote 

transponder test tower to communicate with tha Mark II Asusa ground 

station. 
* I 

Convalr-Astronautics has requested tne AFMTC to indicate by I5 

November 1^58 whether the A7KTC will provide communication equipment 

for ground-to-air communications as GFÏ or authorise Convair- 

Astronautics to purchase suitable equipment. This equipment shall 

have a line-of-sight operating range of at least 75 miles, be suit¬ 

able for mobile operation, and operate on frequencies of 123.1, 

123.3» I23.4 and 123,5 megacycles. 

The two sets of communication equipment used for ground-to-ground 

communications (walkie-talkies) shall be obtained on a loan basis 

from Convalr-Astronautics Inauatrial Security (Dept. 130-1). 

The ground-to-air transmitter-receiver with power supply and micro- 
I 

phone shall be installed in or near the control console in Building 

23 by Dept. 756.personnel in accordance with instructions from 551-3 

System Integration. The antenna shall be installed by Dept. 250 

(Plant Engineering) in accordance with requirements from 551-3 

FORM NO A-702-1 
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a/atar; Integration} an aaaiat order, authorizing Dept. 250 to provide 

tliia aaaiatance, will be required. 

The other two seta of coianunication equipment (walkie-talkies) 

.h.11 be stor«3 In Building 23, aft«- Initial p.rron«nc. cn.ck„, 

until required for uae. 

In the event an antenna ia not provided as a part of the ground-to- 

air communication equipment, assistance will be required from 551-7 

to design and fabricate one antenna. G. C. Tweed, Jr., has Indicated 

that a quarter-wave stub over a counterpoise will be adequate for 

our requirements and that an antenna can be fabricated in approximate-- 

ly five (5) hours. 

Performance checks of the communication equipment and day-to-day 

operation during tracking testa shall be accomplished by 55I-3 

personnel. 

The detailed schedule for the ground-to-air communication equipment 

is shown in Figure 4. 

4.3 Transponders 

Two (2) Azusa Type "B" coherent transponders with inverters, or 

equivalent, are required to support the test program. One unit will 

be installed in the aircraft employed for the tracking tests, and 

the second unit will be used at the remote transponder tower; one 

of the units may be used occasionally with the Mark II Azusa 

reference waveguide system. 
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Tho transponders and Inverters will be provided to Convair- 

Astronautice as GHS by the APMTC. The transponder antenna for 

aircraft installation is presently available in 551-3 (G. Moses). 

Assistance required for installation, maintenance, and test of the 

transponder assembly to support the schedule Indicated in Figure 3 

is described in paragraph 4.1. 

4.4 Transponder Teat Towers 

Two (2) transponder test towers, or equivalent, will be provided 

for static testing of the Mark II Azusa Tracking Equipment. A 

fixed installation will be located at the top of the water tower 

adjacent to Building 23, and a portable installation will be fabricat¬ 

ed for use at rmaote locations. 

4.4.1 Water Tower Installation 

The water tower installation will consist of a horn antenna 

with filter located near the top of the water tower. A 

Hellax cable, or equivalent, will transmit (signals 

from the MO-LO cabinet in Building 23 to the horn antenna. 

Work on this installation was completed by 551-7 and Dept. 

756 personnel on 14 November 1958. 

4.4.2 Portable Transponder Tower 

An Azuaa Type "B" Coherent transponder assembly (transponder, 

inverter, antenna, battery power supply, cooling equipment, 

and cabling) will be employed for the portable transponder 

tower. The transponder assembly will be installed on a 

platform, suitable for portable use, by Dept. 756 personnel. 
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The transpondar assambly will b« placad on a four-wheal 

drive vehicle provided by Dept. 214-2 (Transportation) and 

moved to the location specified for the test by the Test 

Coordinetor. After completion of a teat, the transponder 

asaetibly ahall be returned to Building 23 for maintenance 

and storage. Handling and maintenance of the transponder 

assembly ahall be accomplished by Dept. 756 and 321, 

respectively. Operation of the transponder assembly shall be 

controlled by the Test Coordinator. 

Authorization has been requested and received to locate a 

transponder assembly on Fortuna Peak during the period of the 

test prog am. Fortuna Peak is located on U.S. Navy property 

(Camp Elliott) approximately 4i miles East-Northeast of the 

Mark II Azusa test facility. A sales order setting forth 

the conditions of access and use of this area has been 

issued by Contracts Department (3.0. 1011-1-42 dated 13 

October 1958). 

A fixed installation on Fortuna Peak is not planned at the 

present time; however, we may temporarily locate a transponder 

assembly in this area during the period of a Mark II Azusa 

aircraft tracking test. 

The transponder test towers will be required for Mark II 

Azusa tracking equipment testing associated with the aircraft 

tracking tests for the period from 15 January 1959 to 1 June 

1959. 

FORM NO » 702 1 
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4.5 FCC Licenses 

Ragulotions of th« F®d«ral CooBunicatlons Cownlaaion raqulre that 

we obtain FCC licenaea authoriaing radiation of R.F. energy ft-on 

the Mark II Azusa Tracking Equipment, the Atusa transponders, and 

voice comnunication equipment used for two-way communications. Two 

of the four licenses required have been obtained. Pertinent details 

of these licenses are as follows! 

Mark II Atusa Tracking Equipment 

Call Sign: XM2XKI 
I 

File Number: 532-ER-F/L-59 

Nature of Service: Experimental (Research) 

Class of Station! Contract Developmental 

Frequency! 5000 - 5250 oc 

Eanniaaion Designator! 100F9 

Authorized Power: 2300 mtts 

Special Provisions! None 

Tolerance: .05$ 

Hours of Operation! Unlimited 

Comnunications! In accordance with Section 5.202(c) of the Commis¬ 

sion's Rules 

Authorization Effective: 23 September 1958 

Authorization Expires! 1 February I960 

i 

FORM NO A-702 I 
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Aittga TranepoiKlarg 

Call Sign« KM2XHU 

File Numberi 340-ER-R-58 

Nature of Serrlce: Experimental (Research) 

Class of Station« Contract Developmental 

Frequency« 5000 - 506O me 

Emission Designator« 4075 

Authorised Power: 10 watts 

Special Provisions« None 

Tolerance« .05# 

Hours of Operation« Unlimited 

Communications: In accordance with Section 5.202(c) of the Commis- ! 

sions Rules 

Authorisation Effectives 1 February I958 

Authorisation Expires« 1 February 1959* 

•NOTE« This license will be renewed automatically. 

Convair currently holds an FCC license, call sign KMV7, authorising 

transmissions on voice communication frequencies of 123.1, 123.3, 

I23.4, »nd I23.5 me subject to certain restrictions. This license 

is effective until June 1962, specifically authorises mobile 

operations, and specifies communication equipment used by Convair, 

San Diego Division (Electronics Section and Flight Department). 

In the event the communication equipment allocated or selected for 
I 

use during our test program is different than equipment specified 

on this license, it will be necessary to request that the license 
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b« ■odlfled to includ® our «qui¡mat. 

Of th. frequencies specified above, Convair has control of 123.4 me 

only. The frequency of 123.1 me la for «eiurgency (distress) use 

only, and 123.3 and 123.5 me frequencies are controlled by other 

aircraft coupantes in the Southern California area (Lockheed and 

Douglas). The frequencies of 123.3 and 123.5 me may be used pro¬ 

vided the controlling licensee (Lockheed or Douglr.s) is contacted 

and agrees to such use for a epecific day and period of time. 

The use of 123.4 me within Convair is controlled by Mr. W. B. 

Harwell, San Diego Division, Flight Department. Mr. Harwell's 

approval is required prior to use of this frequency. 

Operations under these licenses are subject to CONELRAD (Control of 

electronic radiation) alerting requirements. The CONELRAD alerting 

requirsnents applicable to our operations arei 

a. We will receive the CONELRAD radio alert by monitoring KSDO, 

San Diego and/or KFI, Los Angeles during the time any Asusa 

transmitting equipment (Hark II Asusa tranamltter, Azusa 

transponders, and 2-way voice commuiication equipment) is 

in operation. 

b. We will comply with the CONELRAD radio alertt 

(1) During an actual alert, by discontinuing all radio 

transmissions (including the carrier) unless they 

are of an emergency nature affecting the national 

safety or the safety of people and property. 

f£»M no A-702-1 
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(2) During . CONBJtAD r^lo .l.rt t..t drill, by continu- 

ing noma operetlona. 

c. V* may raaum. nor*,] t : oration, upon racalpt of the COKELRiD 

radio "all clear" after an actual alert. 

d. We will record appropriate entries of all CONEIJUD teats 

and operations monitored in operating logs. 

The detailed CONELRAD regulations and information pertinent to our 

operations are included in Appendix A. 

Operations under the FCC licenses shall be conducted in accordance 

with applicable FCC regulations. Comrair-Astronautics DSP 1-17 

places the responsibility for compliance with the applicable FCC 

regulations with the employee operating the transmitting 

The FCC regulations include the requirements that an FCC licensed 

operator be responsible for operation of the voice communication 

equipment, station operation logs be maintained, and the use of 

voice communications be restricted to those requirements for which 

the license was issued. 

4.6 Antenna Position Surveys 

PTfomano, of th. Itark II Aaua. tracking „ul^ant 1. d.p.„d.„t 

upon th. baaalina antenna. b.lng poaitlonad In th. horlaontal and 

v.rtlc.l plana, to within apedflad tolarsnca. All b...llna anten¬ 

na. will be poeltloned accurately prior to and during th. aircraft 

tracking test program toi 

(a) Develop routine positioning procedures. 

(b) Obtain a history of antenna position stabilities. 

- (c) Enable resolution of date ambiguities. 

FOtim â 702 i 
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The tentative schedule for poeitlonlng the baseline antennas is 

shown In Figure 2. The antennas will be positioned in accordance 

with the procedure titled "Aausa Mark II Tracking System Optical 

Check of Antenna Placements". This procedure is incorporated in 

the Mark II Aausa Antenna System Technical Note, AZN-26-035TN (to 

be published). Special tools required to position the antennas are 

listed in the above procedure. 

It is planned to accomplish a preliminary positioning of the antennas 

in Decaeiber 1958 after all antennas have been "sold" to the Air 

Force. Antenna positioning to within tolerances specified in the 

above procedure will be accomplished during January 1959, and antenna 

positions will be checked (and corrected as required) once a month 

thereafter for the duration of the test program. Fine adjustments 

ol antenna positions will be made, during the last two months of the 

test program, ns required to demonstrate ambiguity resolution cap¬ 

ability of the Mark II Atusa Tracking Equipment, 

ill antenna position surveys will be performed by Dept. 756 personnel 

under the supervision of 551-3 personnel* special assistance and 

tools will be requested from Dept. 451 (Optical Tooling) as con¬ 

sidered necessary by 551-3 personnel. This work will be accomplished 

at night with the antenna bubbles removed and the antenna storm 
I 

covers installed in order to minimise effects on optical tools and 

Atusa antennas due to temperature variatione and wind loading. 

4.7 Test Equipment 

Test equipment required for the aircraft tracking teats, additional 

FORM NO â 7M » 
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to the test equipment normally employed In day-to-day operation and 

maintenance of the Mark II Azusa tracking equipment, consists of the 

following: 

1. Six (6) Esterline-Angus direct writing pen recorders Type AW, 

or equivalent. 

2. One (1) tape recordar, Knight Model KN-4020, or equivalent. 

3. Three (3) seta mobile 2-way voice communication equipment com¬ 

plete with power supplies and antennas. 

4. Transponder checkout equipment (to be defined). 

5. Auxiliary Power Unit, 28 volts (for pround checkout of trans- 

ponders in aircraft). 

The above items of test equipment will be acquired by 551-3 System 

Integration from the following sources: 

Source 

Engineering Standards Lab 

Engineering Facilities Planning 

AFWTC or purchased 

^51-5 

Engineering Facilities Planning 

These items are required for the period from 15 February to I June 

1959. 

Item 

1 

2 

3 

4 

5 

I 

4.8 Data Reduction, Analysis and Evaluation 

Data will be recorded during the aircraft tracking teatB as specified 

in AZN-26-027. The raw data will consist of magnetic tape digital 

data, CEC analog data, Eeterline-Angus analog data, magnetic tape 

fORMNO » 70J1 
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t«Bt continuity dst«, and oparating log data. 

4.8.1 Data Redaction Raqulronants 

The data reduction requiraaienta, by teat, are as follovai 

4.8.1.1 Qualitative Aircraft Tracking Teet 

No formal requirement¡ recording, reduction and 

analysis are to be accomplished at the discretion 

of the Test Coordinator. 

(COMMENT: Magnetic tape digital recordings of "1", 

rm» rcc and t and CEC recordings will be made 

to evaluate equipment and system performance. 

Tabulation of "IVm", rm, rcc, t, and first and 

second differences for select«d time intervals and 

spot-checking of CBC-record* notions at selected 

time intervals will be required.) 

4.8.1.2 Preliminary Ambiguity Resolution Test 

Plot range and cosine discriminator errors versus 

azimuth at ten (10) degree intervals, and range dis¬ 

criminator errors versus range at ten (10) mile 

intervals, from the Esterline-Angus recordings. A 

minimum of three (3) circle runs, five (5) chord runaj 

and one (1) range run will be recorded and the data 

plotted. 

(COMMENT: Same as comment under 4.8.1.1) 
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4.8.1.3 Ambiguity Teaolution Twt 

Same as 4.8.1.2 except that discriminator errors 

will also be recorded with the CEO recorder to show 

intermediate agreement vrith fine data and coarse 

agreement with intermediate data. 

4.8.2 Data Reduction Methods 

4.8.2.1 Esterline-Angus Records 

Thl. data will b. »amiUly ««tracts and plott^ to 

appropriate ad., fro. the dlr.ct-vrltln* p.n racord, 

by 551-3 personnel. 

4.8.2.2 CEC Records / 

Th. CK photographia paper recorde .hall be develop^ 

by D«pt. 120-5 (Still Photography lab). The data 

required will be manually extract«! end plotted to 

appropriate acelee by 551-1 pereonnel. 

4.8.2.3 Magnetic Tape Digital Data 

Three (3) method, of extracting data from magnetic 

tap. will b. conaidered. The flr.t method involxe. 

playback of tha magnatlc tape data Into the Flexo¬ 

writer, the aacond method Involva, playback of th. 

magnetic tap. data Into an IBM 704 computer, and tb. 

third method Involva, .ending th. Digital Data Hand¬ 

ling System magnetic tapa racord to tha APKTC for 

reduction on tha PUC computar. Strictly Interpreted 

tha data reduction requirements specified in 



CONVAtR ASTRONAUTICS 

>tWTA2H-2 6-O56 

rm__ t 

AZN-26-027 for the airor&ft tracking testa do not 

require reduction of magnetic tape digital data. 

However, it is highl/ desirable from a standpoint of 

evaluating system performance (data noise, ambiguity 

resolution, system stability and equipment performance) 

to be able to rapidly convert digital data to tabu¬ 

lations and analog plots of Ml", "m", rffi, rcc and 

first and second differences versus time. 

4.P.2.3.1 Flexowriter 

The Flexowriter is a part of the Mark II 

Atusa Tracking Equipment. The magnetic 

tape digital data is played back through 
* 

the Digital Data Handling System into the 

Flexowriter and the Flexowriter prints 

out the data in binary numbers on ;)aper 

or paper tape. It is then neceesary to 

Î 

manually convert from binary to decimal in 

order to process the data with available 

computer equipment or conduct a "spot" 

analysis of the data. Tabulations of 

data are obtained by either manually 

tabulating the data, or Creating IBM 

cards for proceaeing the data through a 

computer. 

This method of data reduction will be 

FORM NO t 
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«nployed for conducting "spot" checke of 

equipment end system performance only. 

4.8.2.3.2 IBM 704 Computer 

This method of date reduction involvea re¬ 

locating the Digital Data Handling System 

cabinet from Builùing 23 to the IBM 704 

computer area In Building 4» providing 

Interconnecting cabling and communication 

lines between the DDKS cabinet and the 

Mark II Azusa tracking equipment, provid¬ 

ing interconnecting cabling between the 

DDKS cabinet and the IBM 704 computer, 

providing and installing signal restoring 

and Impedance matching equipment, «nH 

playback of the data recorded on magnetic 

tape directly into the IBM 704 computer. 

This method of data reduction will be em¬ 

ployed for reducing magnetic tape digJial 

data acquired during the tracking test 

program. 

The schedule and assistance required 

incidental to relocating the DDHS cabinet 

to Building 4 is indicated in Figure 5. 

fORM NO A.702-» 
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Raduction of daU, uaing tha IBM 704 

Co«putar, will be acooapllehed bjr 591-3 

parsoonal with the assistance and as dirac. 

ad by 551-1 and 551-3 Syste« Para»etars 

peraonnei. 

4.8.2.3.3 FUC 

In the avant that the DDKS cabinet is not 

relocated to Building 4 aa described under 

4.8.2.3.2, the magnetic tapes containing 

digital data may be flown to the kFKTC, 

PAFB, Florida, and played back into the 

Florida Automatic Computer to obtain data 

tabulations J the tabulated data will be 

flown to Convair-Astronautics for addition¬ 

al reduction and proceosing by 551-1 and 

551-3 personnel. 

4.8.2,4 Operating Logs and Voice Recordings 

Data contained in the operating logs and voice re¬ 

cordings will be used to define the status of operat¬ 

ing conditions during the period of the teat and to 

correlate equipsjent malfunctions that may occur with 

operating conditions during the test. 

Extraction of applicable data from the operating 

logs and voice recordings will be accomplished by 

551-3 System Parameters personnel. 

fOSM *0 «mi 
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4.8.3 Data Analysis and Evaluation 

. *=»17.1. and evaluation of tb. data aoqulrad dm-ln* th. teat 

progran .hall b. acconpll.^ b7 55i-3 Syat«, Par„.t«-a 

peraonnal with the aasietonce, a. require, of 551-1 

parsonnai. i 

4.9 Einal Engineering Report 

Th. contractually raqulrad Pinal Englnaerlng Report on th. H«-k II 

»aua. tracking «,ul^„t will Indud. data .oquir«! during the alr- 

crdt tracking teat progrnn, uri condition, und«- which th. data 

1. acquired. 551-3 .ngln.«. will provld. net of th. data involvd 

in rough fem, and « will b. n.c.aaary to ha,, thl. data coc«td 

to th. fornat ^ lñngmg<¡ r<KIUlrtí th< FlnU H#port> 

« 1. r^ulrrt that « KngWlng Writ« fro. D.pt. 322-5 with an 

El «tronica Engl„.«ing pr.^.bly Aauaal background b. ...ig„d 

on a full-tin. basis to work with 551-3 p«.onn.l at Building 23 

for th. period fron 19 January 1959 to 19 Jun. 1959. Th. Engln.«i„g 

Writ« assign« shall r«.l,. an Indoctrination on th. Itark II Alus, 

vat™ and t.st progr«. during th. p«lod fro. I9 to 30 J.nu«y 1959, 

and gath« and prop«. m„t™id for th. Final Engln.«l„g R.port on 

a day-to-day basis thereaftw. 

Th. Rngln.«lng Writ« shall b. provld« with a typewrit« and d.sk 

span, at Building 23 for th. p«lod of hi. t«por«y asslgcnt. 

5'° Operating Poll«., a --n 

Stand«! op«.tlng pclicl.s .« Roc««.. for r.p.tlti„ op™.tlon. 

during the aircraft tracking test 
program are presented to establish an 
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b. 

c. 

operating routina. Deviation«, bMauae of apodal considarationa and ra- 

quir«Bienta, idll bo made at the diacratlon of tho Teat Coordinator. 

5.1 Teat Coordinator 

Tho Test Coordinator ahall be directly reaponaible for the coordina¬ 

tion of all offorta required for the aucceaaful ronpletion of the 

aircraft tracking testa. Ke «hall: 

a. Coordinate and approve aircraft tracking test schedules. 

Notify and brief all personnel affected prior to a test. 

Determine that all required preparations are complete prior to 

starting a test. 

Direct all flight operations of the aircraft incidental to the 

test. 

Conduct the test in accordance with approved test procedures. 

Evaluate all malfunctions occurring during a test and direct 

appropriate action. 

g. Terminate a test when, in his opinion, such action is appropriate 

h. Conduct a review of system operation during a test and direct 

appropriate action when required. 

i. Deliver all teat data to 551-3 System Parameters for reduction, 

analysis, evaluation and recommendations. 

J. Maintain a log of all aircraft tracking test operations. 

5.2 Mark II Azusa Tracking Equipment 

Operating personnel shall verify satisfactory equipment, subsystem 

and system operation during the afternoon of the day prior to a 

scheduled aircraft tracking test. This shall include set-up and 

e. 

f. 

FORM NO 



ASTRONAUTICS 
«CTitT AZM-26-056 

FW_17_ 

calibration of all racording aqulpnont to bo uaad during th# toot, 

uparational statua reports shall be aade verbally to the Test 

Coordinator prior to the end of working hours for the day. 

Power to the Mark II Azusa Tracking Kqulpnent shall be on for a 

mlniaurn of two hours prior to the start of an aircraft tracking 

test. This period of tiae shall be utilized by operating personnel 

to non!tor and verify satisfactory equipment, subsystem and system 

operation, analyze unsatisfactory operation and effect corrective ¡ 

action where required, check the calibration of recording equipment 

in cernís of Azusa functions, maintain operating logs, and keep the 

Test Coordinator advised of operational status. 

Operating personnel in charge of Systems shall maintain logs that 

document the operating history of each system. The log record 

covering preparations for a test and operations during a test shall 

be preporod in duplicate to permit delivery of one copy of the log 

to 551-3 System Parameters after the test. 

Operation of the Mark II Azusa Tracking Equipment during a taat 

shall be under the control of the Test Coordinator. Operating 

personnel shall advise him immediately of any condition of marginal 

or unsatisfactory operation considered to be detrimental to the 

successful completion of a test. 

Upon completion of a test, and after re-calibration of recording 

equipnent, operating personnel in charge of each system shall 

participate in a review of operations during the test. Any 

corrective action indicated as a result of tàia review shall be 
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6ffacted as bood as possible in preparation for succeeding tests. 

Because of the variation in normal working hours and lunch periods 

between Engineering and the various supporting organisations, and 

to most efficiently utilise the working day without creating special 

problems, a 7i00 a.m. to 4i00 p.m. working day shall be observed by 

all personnel associated with the test program. Lunch period shall 

be from 12j00 noon to ItOO p.m. The general routine for the day 

of a scheduled tracking test is as followss 

Check readiness for application of Hark 

U power. 

Turn on Mark II power. 

System warm up. 

Direct aircraft become airborne and report 

for the test. 

Aircraft tracking test. 

Re-callbratlon of recording equipment. 

Digital data playback. 

Lunch 

Review of Mark II operation during teat. 

Delivery of data and operating logs to 

System Parameters. 

Routine maintenance and preparations for 

succeeding tests. 

7t00 - 7:15 a.m. 

7:15 a.m. 

7:15 - 9*15 a.m. 

9*00 a.m. 

9*30 - 11:30 a.m. 

11*30 - 12:00 noon 

12*00 - 1*00 p.m. 

1*00 - 1*30 p.m. 

1*30 - 4:00 p.m. 

Kwr^N-S 6-056 
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5.3 Aircraft Transpaodara 

Procaduros applicable to the use of ballad or rental aircraft are 

presented. Basically, the differancea between the two procedures 

are generated by the requirement to rmaoee equipment from the rental 

aircraft after each day'a test operations. It is assumed that bailed 

aircraft will be located at Lindbergh Field whereas rental aircraft 

will be located at Montgomery Field. 

5.3.1 Balled Aircraft 

The transponder installation in the aircraft shall be checked 

the afternoon of ¿he day prior to the day of a scheduled air- : 

craft tracking teat to verify satiafectory transponder a/atam 

operation. Replacement, repair or adjustment of the trans¬ 

ponder assembly scheduled for teat use shall likewise be 

completed the day prior to a scheduled teat. The Teat Co¬ 

ordinator shell be advised of the status of the transponder 

assembly installation in the aircraft immediately after 

checkout of the transponder has been completed. 

5.3.2 Rental Aircraft 

The transponder assembly scheduled for test use shall be 

bench-tested the day prior to a scheduled tracking test and 

satisfactory operation under simulated conditions verified. 

The Test Coordinator shall be advised of the status of the 

transponder immediately after bench test of the transponder 

has been completed. 

The transponder, inverter, and batteries (if required) shall 

F0»M NO »-iM I 
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be installed and cheeked out in the aircraft on the day of 

the test, and operational status reported to the Test 

Coordinator by 8i45 a.a. on the day of the teat. 
# 

After cottpletion of a aay'a test activity, the transponder, 

inverter, and batteries shall be removed and returned to the 

transponder laboratories at Convair-Astronautics. 

-he Test Coordinator shall advise 551-5 personnel of trans¬ 

ponder assetsbly performance during the test. 

5.4 Transponder Test Towers 

Two test towers will be employed during the tent program to provide 

signals for checking performance of the Mark II Arusa Tracking 

Equipment under static test conditions - - the Water Tower located 

adjacent to Building ?3, *nd a portable test tower to be located at 

a remote site as directed by the Test Coordinator. The Test Co¬ 

ordinator shall designate the test tower to be used for each test. 

Operation of the test towers shall be under the control of the Test 

Coordinator. 

The performance of all equipment to be used at the designated test 

tower shall be determined on the day prior to a scheduled tracking 

test, and operational status reported tu the Teat Coordinator 

immediataly after the completion of performance tests. 

5.4.1 Portable Teat Tower 

When the portable test tower located at a remote site is 

scheduled to be used during a test, 551-3 System Integration 

peraonnel shall complete arrangements for required trana- 

CONVAIR j ASTRONAUTICS 

F0»M HO * 7IÎ 1 



CONVAIR 
i KMtT AZN-26-O56 

, ASTRONAUTICS 71 MÜ... ., , 31 _ 
T 

.1 .. 

portation and equipment on the day prior to the scheduled 

teat, ¿f the remote site to be used is located on Camp 

Elliott, the Security Officer at Camp Elliott shall be con¬ 

tacted one day prior to a teat to determine that the remote 

site area is available for our use on the day of the teet. 

Availability of the remote site are« ahall be confirmed with 

the Security Officer at Camp Elliott at the time of enterirg 

Camp Elliott on the day of the teat. 

551-3 personnel responsible for operating the equipment at 

the remote site shall have the equipment operating on 

location within one hour after power is applied to the Mark 

II Azusa Tracking Equipment. Reports ahall be relayed by 

radio communicationa to the Test Coordinator (1) upon 

arrival at the remote site, (2) when the transponder is 

turned on and off, and (3) when departing from the remote 

site. The radio channel designated for cormunications shall 

be continuously monitored by personnel at the remote site. 

Upon completion of a test, all equipment used at the remote 

site shall be returned to Building 23 for maintenance and 

- storage until required for succeeding tests. 

5.4.2 Water Teuer 

The ?ignals radiated from the antenna on the Water Tower 

are fed from the MO-LO cabinet in Building 23. This is a 

fixed installât!«, n, and ita use will be controlled by the 

Teat Coordinator. 
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'■.S Communications 

Thraa sets of voice communication equipment will be used during the 

test program - - one set for communications between the Hark II Asuaa 

ground station and the aircraft, and two seta for communication* 

between the Mark II Azusa ground station and the remote (portable) 

transponder test tower. The communication equipment will be operated 

by 551-3 personnel having valid FCC licenses &a required by regulatioi 

of the FCC. The communication equipment operatoru shall be directly 

responsible for complying with applicable FCC regulations. 

The use of communication frequencies assigned to Convair by the FCC 

is controlled by Mr. W. B. Harwell,. Manager of Production Flight, 

Convair, San Diego Division. 551-3 System Integration personnel 

shall obtain Mr. Harwell's approval prior to scheduling the use of 

communication frequencies for a test. 

The coBÆunlcation equipment operator shall maintain an operating 

log reflecting the following information: 

Station call sign. 

Operating power. 

Operating frequency. 

Time transmitter power ia turned on. 

Time and call sign of station(s) called, and instructions 

conveyed or information received. 

Time Azusa transponder is turned on and off. 

Time of CONELRAD alerts or teat drills. 

Time transmitter power is turned off. 

FORM »0 k-m \ 
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Th« conoaunication «qulpœant shall be malntainad by D«pt. 756 

porsonri«!. 

5.6 Aircraft 

A schedule shall be prepared indicating the eetJUnated number of 

flights by week required for the aircraft tracking test program.. 

This schedule shall be supplwnented on a weekly basis with a schedule 

indicating the dates and start times that aircraft are required to 

support the tracking teat schedule. The weekly schedule shall be 

prepared, and include the pilot's approval, by Wednesday afternoon 

for the succeeding week's test activity. A week's schedule shall 

run from Monday through Saturday. Occasions will arise during the 

test program when it will be desirable to use the aircraft for a 

test as soon as arrangements can be effected. Such non-scheduled 

usa shall be arranged with the pilot. 

Whenever it becomes evident that it is not feasible to conduct a 

test as scheduled, tne pilot shall be notified of test deferment 

and requirements for rescheduling. 

The aircraft flight patterns required for each test shall be dis¬ 

cussed with the pilot on the day prior to a scheduled test. The 

Test Coordinator shall be responsible for briefing the pilot. 

Deviations required during the test, fr «» flight patterns previously 

established, shall be relayed to the pilot via VHF communications. 

As the aircraft flight patterns planned during the test program will 

require our aircraft to fly over the traffic patterns used by air¬ 

craft landing at, and taking off from, the Naval Air Station at 
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Mirajnar, it is oonsidarad appropriât* to k*«p the Commanding Officer 

of th* Naval Air Station advised of our scheduled ai*craft operations 

such notification shall be the responsibility of the Test Coordinator, 

5.7 Teat Equipment 

All teat equipment used in support of the test program aholl be 

calibrated and nuintained in accordance with Engineering Standards 

Laboratory procedures. Arranger,ents shall be mad# by 551-3 System 

Integration personnel with Engineering Standards Laboratory (532-4) 

to have faulty test equipment, or test equipment requiring re- 

calibration, serviced and returned to Building 23 within 24 hours 

after receipt of the equipment by 532-4. 

5.B Da;a Reduction, Analysis and Evaluation 

All data recorded during a tracking teat shall be delivered to the 

Test Coordinator who, after conducting a review of the test, shall 

deliver the data to 551-3 System Parameters personnel. System 

Parameters personnel snail deliver data requiring additional pro- 

ceasing to 551-1 personnel. 551-1 personnel, with the assistance 

of 591-3 personnel, shall reduce the data using appropriate equip¬ 

ment in accordance with the requirements provided by System Parameter 1 

personnel. The reduced data shall be returned to System Parameters 

personnel for analysis and evaluation. Data analysis and evaluation 

shall be accomplished by System Parameters personnel with the 

aasistance of 551-1 personnel, and a preliminary report of the test 

prepared and distributed within 72 hours after completion of the test. 

FOtM mo * m i 
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Systani Paraneters personnel ehall maintain a loP, by teat, Indicating 

data received, data forwarded, processed data received, and the 

identiflection and distribution of preliminary reports issued. 

All raw data shall be reteined and stored after use by System 

Parameters personnel. 

It la anticipated that large cuantities of data will be recorded 

during the teat program - - particularly, digital data on magnetie 

tape. In view of the compressed time scale of the test program and 

the length of time required to roduce and analyse this type of data, 

System Parameters personnel shell carefully evaluate the validity, 

usefulness and extent of reduction required in arriving at a 

! decision as to requirements for data reduction. 

I 
I 

{ 

/ 
/ 

I 
i , I 

/ 

l 

i # 
i 

FORM NO AW1 



CONVAIR ASTRONAUTICS 
»tmr. AZN-26-056 

36 
ft 

Apppon a • 

gxcerpts From Tha COHKLRAD Manual 

General 
% 

These regulations apply to all radio stations licensed by the Federal 

CoBMunications Commission in the Experimental Radio Services located within 

the continental United States and are for the purpose of providing for the 

alerting and operation of radio stations in these services during periods of 

air attack or imminent threat thereof. The objective of these regulations 

is to minimize the navigational aid that an enemy might obtain from the 

electromagnetic radiations from radio stations in the Experimental Radio 

Servicea, while simultaneously providing for a continued radio service under 

controlled conditions when such operation is essential to the public welfare. 

All radio stations in the Experimental Radio Services are required to 

make provisions to receive the CONELRAD RADIO ALERT and CONELRAD RADIO ALL 

CLEAR. 

All radio stations in these services are required to either remain silent 

operate under specified conditions and for authorized purposes during the 

period of a CONELRAD RADIO ALERT and until the CONELRAD RADIO ALL CLEAR is 

issued. 

Hgw.^he CONELRAD RADIO ALERT Mav be R„p?1v^ 

Immedifitely upon receipt of the CONELRAD RADIO ALERT each standard, FH 

and TV broadcast station will proceed as follows on its normally assigned 

frequencyj 

(s) Discontinue normal program. 

F0»M NO A-7Q2-1 
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(b) Cut th® transmiti» oarrier for approximately five seconds. 

(Sound carrier only for TV stations) 

(c) Return carrier to the air for approximately five seconds. 

(d) Cut the transmitter carrier for approximately five seconds. 

(e) -Return carrier to the air. 

(f) Broadcast 1000 cycle (approximate) steady state tone for 

fifteen seconds. 

(g) Broadcast the CONELRAD RADIO AI,EST MESSAGE as follows: 

"We interrupt our normal program to cooperate in security 

and Civil Defense measures aq| requested by the United 

States Government. This is a CONELRAD RADIO ALERT. 

Normal broadcasting will now be discontinued for an 

Indefinite period. Ci/il Defense Information will be 

broadcast in most areas at 640 and 1240 on your regular 

radio receiver." 

(h) The CONELRAD RADIO ALERT MESSAGE will then be repeated. 

(a) through (f) above is for the purpose of attracting the listeners' 

attention, or, if desired, to operate an automatic alert receiver or warning 

device. 

CAUTION: (a) through (f) is a warning that a CONELRAD RADIO ALERT may 

follow} the actual CONELRAD RADIO ALERT signal is the spoken word in the 

form of the CONELRAD RADIO ALERT MESSAGE. 

The CONELRAD RADIO ALERT MESSAGE, as set forth in (g) above, is worded in 

a manner suitable for reception by the public; however, the message is also 

IJJE CONELRAD RADIO ALERT. When this CONELRAD RADIO ALERT MESSAGE is received, 
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all licensees must imBediately comply with the CONELRAD operating procedure. 

The precise CONELRAD RADIO ALERT MESSAGE, above, will be broadcast only in 

the event of an actual "Alert". In the event of a CONELRAD test or drill, 

broadcast stations will make an announcement that a test or drill is taking 

place. 
• 

Radio station licensees operating radio systems consisting of several 

mobile units, portabla, and/or fixed location stations may elect to receive 

the CONELRAD RADIO ALERT at only one point if desiredj under such conditions, 

the licensee will be responsible for disseminating the "Alert" to the other 

unite in the system, and for inauring that nil units execute CONELRAD require¬ 

ments immediately. 

NOTEt Radio stations need not make arrangements to receive the 

"Alert" during periods that the station is not open for 

operation. 

Caution should be used upon opening the station for operation 

to insure that a CONELRAD RADIO ALERT is not in progress. 

Normal broadcast station operation or normal channel traffic 

will indicate that no "Alert" is in progress. 

HoiÜfoUP Stations Must Operate Purl nr A CONELRAD RADIO ALERT 

Radio station« in the Experimental Radio Services, upon receipt of a 

CONELRAD RADIO ALERT, will interrupt any communications in progress, leave 

the air and maintain radio silence for the duration of the CONELRAD RADIO 

AL1TOT, except for the transmissions nandlad in accordance with the following 

restrictions! 

(1) No radio transmissions shall be made unless they are of an emergency 

FOBM «o A-7KM 
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natur* affacting the national aafety or the safety of people and property. 

The following types of neaaages are considered as pemissibles 

(a) Relaying of the COHELRAD RADIO ALERT. 

(b) Transmissions involving the safety, security, or 

protection of equipment and materials. 

(c) Transmissions involving1 the safety of people. 

All transmission not immediately necessary must be withheld until the CONEUIAD 

RADIO ALL CLEAR. 

(2) All transmissions must be as short as possible and the carrier shall 

be removad from the air during periods of no message or intelligence trans¬ 

missions. 

(3) No station identification shall be given, at any time after the alert 

is received, either by announcement of regularly assigned call signals or by 

announcement of geographical location. 

Hov..the CONgLRAP RADIO ALL CLEAR May be Receive 

The CONELRAD RADIO ALL CLEAR can be received through the same channels 

as the CONELRAD RADIO ALERT is received. 

When the CONELRAD RADIO ALL CLEAR is issued each standard, fW and TV 

broadcast station will transmit 15 seconds of 1000 cycle tone beeps then trans¬ 

mit the following CONELRAD RADIO ALL CLEAR HESSAGEj ¡ 

"The CONELRAD operating procedures have been ordered 

discontinued. All radio stations are authorised to 

return to normal operation on their regularly assigned 

frequencies." ! 

"I repeat" - 

f 0AM NO 1-712-1 
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"Th« CONSLRAD operating procedures have been ordered 

discontinued. All radio stations are authorised to 

return to normal operation on their regularly assigned 

frequencies." 

Observations indicating broadcast stations are operating in a normal 

manner will indicate that a CONELRAD RADIO ALL CLEAR is in effect. 

Radio stations and systems licensed in the Experimental Radio Services 

may resume normal operation when the CONELRAD RADIO ALL CLEAR message is 

received unless otherwise restricted by order of the Federal Communications 

Comaission. 

Tätig 

Tests of the CONELRAD alerting and operating systems may be conducted 

at appropriate intervals. Stations not normally in operation during the 

period of a test will not be required to take part. 

Tests of the CONELRAD operating system will not require Experimental 

radio stations to close down and will be conducted in a mannar that will not 

interfere with normal transmissions. 

Reports of the results of such tests may be required in a form to be 

prescribed by the Cossnission. 

Record Entries 

Appropriate entries of all CONEIUAD tests and operations shall be made 

in the station records. 
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