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Anna H. GarDINER

Tue BarLvListic Rebuction SecTtion

WAS THE FIRST ONE ORGANIZED IN THE PHYSI—

CAL SCIENCE LABORATORY, BEGINNING WORK

IN THE SPRING OF 1946 BY COMPUTING THE
TRAJECTORY OF THE FIRST V-2 MISSILE FIRED
AT WHiTE Sanps MissiLe Rancge. From

THAT TIME UNTIL THE PRESENT THE SECTION

HAS PARTICIPATED IN THE REDUCTION OF AL-—
MOST EVERY TYPE OF FIELD INSTRUMENTATION
WHICH HAS BEEN USED AT THE [PROVING
GrounND, THE RECORDS FROM ALL ASKANIA
CINETHEODOLITES WERE COMPUTED  HERE
UNTIL THE ACQUISITION OF AUTOMATIC FILM
MEASURING AND COMPUTING EQUIPMENT AT
THE Proving GROUND AT WHICH TIME THE RE-—
DUCTION WAS MOVED TO THEIR COMPUTING
LABORATORY, [|HIS SECTION MEASURED AND
computen DOVAP, raDAR, REFLECTION
DOPPLER AND SMALL AMOUNTS OF OTHER TYPES
OF REDUCTION, CARRYING ALL OR PART OF THE
LOAD UNTIL AUTOMATIC REDUCTION COULD BE

PERFECTED,

AT THE PRESENT TIME THIS SECTION IS
IN FULL CHARGE OF THE DATA REDUCTION FOR
ONE MISSILE, ] HIS MEANS THAT THIS SECTION
PERFORMS THE REDUCTION OF ALL TYPES OF
INSTRUMENTATION USED TO STUDY THE
PERFORMANCE OF THIS MISSILE, INCLUDING A
PRELIMINARY DATA REPORT AND A MISS
DISTANCE REPORT. DBESIDEsS THIS, FIXED
CAMERA REDUCTION FOR THE SouTH BRrRANCH
oF THE MissiLe Range 1s ponE, THEsSE
CAMERAS, AS IMPLIED IN THEIR DESIGNATION,
ARE KEPT IN A CAREFULLY ORIENTED FIXED
POSITION AND THE MISSILE IN FLIGHT PASSES
THROUGH THE FIELD OF VIEW OF THE CAMERA
WHILE SUCCESSIVE EXPOSURES ARE MADE AT
TIMED  INTERVALS, TarceTS, WHOSE
AZIMUTH AND ELEVATION FROM THE CAMERA'sS
NODAL POINT ARE SURVEYED IN THE FIELD,

ARE IN EACH FRAME OR PICTURE AND SUPPLY

THE INFORMATION NEEDED TO CONVERT THE
MISSILE POSITION ON THE FILM INTO THE
ANGULAR POSITION OF THE LINE OF SIGHT TO
THE MISSILE. USING THIS INFORMATION FROM
AS MANY STATIONS AS ARE AVAILABLE THE
MOST PROBABLE POSITION OF THE MISSILE IS
FOUND, AND VELOCITY COMPONENTS, TANGEN—
TIAL VELOCITY, ACCELERATION, THE
DIRECTION OF THE MISSILE AXIS AND MISSILE
ROLL ARE OBTAINED AND PUBLISHED IN REPORT
ForM. ONE THOUSAND SEVENTY-ONE SUCH

REPORTS WERE PUBLISHED IN THE PAST YEAR,

ANOTHER TYPE OF FIXED CAMERA IS
THE Barristic CamMeErRA. THESE CAMERAS
ARE USED AT NIGHT AND USE STAR IMAGES FOR
ORIENTATION OF THE CAMERA., [HIS INSTRU-
MENTATION REQUIRES CAREFUL TIMING OF THE
EXPOSURE OF THE STARS AND IS CAPABLE OF
HIGH ACCURACY. A FEW SUCH REDUCTIONS

HAVE BEEN DONE,

THIS SECTION ALSO DOES REDUCTION
OF RADAR INSTRUMENTATION ON SOME OF THE
missiLEs FIRED AT WHiTE Sanps MissiLe
RAaNGE. THIS WORK INVOLVES READING RADAR
BEAM POSITION FROM DIRECT WRITING PAPER
RECORDS OF VARIOUS TYPES, AND THE MISSILE
DEVIATION FROM THE RADAR BEAM OBTAINED
FROM THE RECORDS OF CAMERAS PLACED ON
THE RADAR ITSELF AND LOOKING ALONG THE
BEAM, THIS INFORMATION 1S PUBLISHED IN
REPORT FORM, [HIS YEAR REPORTS HAVE
BEEN I1ssUED For 61 missiLeEs anp 74 TeESTS

OF RADAR PERFORMANCES,

ANOTHER TASK IS THE REDUCTION OF THE
BALLISTIC CAMERA PLATES USED TO CALIBRATE
THE MiNITRACK SATELLITE TRACKING STA-
TIONS LOCATED AT Brossom Point, Mb,;
Fr. Stewart, Ga.; AnTicua, BriTisH
WesT Inpbies; Havana, Cusa; SanTiaco,
ChiLe; AnTiFacasTo, CHiLe; Lima, Peru;
Jonannessure, South Arrica; WoomEeRra,
AusTrALlA; Anp San Dieco, CarLir, This
GROUP HAS UNDERTAKEN THE COMPLETE RE-—

DUCTION OF THE CALIBRATION PROCEDURE,




¥
MOST OF THE OPTICAL FILM IS MEASURED ON COMPARATORS CAPABLE OF ONE MICRON

ACCURACY, NlNE OF THESE COMPARATORS,; A ZEISS STEREO-COMPARATOR AND TWO COMPARATORS

FOR MEASURING BALLISTIC CAMERA PLATES, ARE IN USE, | WO OF THE COMPARATORS ARE EQUIPPED
A FRONT PROJECTION | ELEREADER IS ALSO USED
RADAR BEAM INFORMA—

TO PUNCH DIGITIZED ouTPuT INTO IBM carbs,
FOR MEASURING AND RECORDING INFORMATION FROM SOME TYPES OF FILM,

TION IS MEASURED MANUALLY, COMF’UTATIONS ARE DONE ON DESK CALCULATORS AND ON AN IBM

650 DATA PROCESSING MACHINE, BESIDES THE UNITS COMPRISING THE 650, A 407 ACCOUNTING

MACHINE, THREE KEY PUNCHES, ONE VERIFIER, A REPRODUCER AND A SORTER ARE IN USE,

THE 650 DATA PROCESSING MACHINE WAS DELIVERED IN AucusT 1957 AND SINCE THAT TIME
PROGRAMS HAVE BEEN WRITTEN TO PERFORM ALL BUT ONE OF THE COMPUTING OPERATIONS USED,

SEVERAL SPECIAL PROGRAMS HAVE BEEN WRITTEN TO COMPUTE VARIATE DIFFERENCES, VARIANCES,
PRoOGrRAMS HAVE BEEN

TELEMETRY AND OTHER TEDIOUS coMPUTATIONs rFor DRD-S/WSMR,

WRITTEN AND DATA COMPUTED FOR OTHER SECTIONS OF THE LABORATORY UPON REQUEST, SOME

WORK HAS BEEN DONE FOR OTHER DIVISIONS OF THE COLLEGE, SlXTY—EIGHT THOUSAND CARDS

CONTAINING WEATHER DATA FOR NEW MEXICO FROM 1896 TO THE PRESENT HAVE BEEN PUNCHED AND

VERIFIED RECENTLY FOR THE AGRONOMY DEPARTMENT, MACHINE WORK ON AN EXTENSIVE STATIS—

TICAL STUDY OF SHEEP MARKETING CONDITIONS IN THE SOUTHWESTERN Recion was aLso DONE,




StupenT HeLpr In Data ReEbucTion

MOST OF THE WORK DONE IN THIS SECTION IS PERFORMED BY STUDENTS OR STUDENTS'

WIVES, THIS NOT ONLY PROVIDES FINANCIAL AID BUT IS ALSO VERY EXCELLENT EXPERIENCE
WHICH WOULD BE INVALUABLE IN FUTURE JOBS. LAST YEAR 67 STUDENTS EARNED $27,280. 00;
ELEVEN STUDENT-WIVES EARNED $12,827.00 IN ApbpiTION, 40 FULL TIME PEOPLE HAVE BEEN
EMPLOYED BY THE SECTION,

DURING THE YEAR A GENERAL REPORT ON THE REDUCTION OF FIXED CAMERA DATA HAS BEEN
PUBLISHED AND DISTRIBUTED TO INTERESTED DATA REDUCTION FACILITIES, SEVERAL SPECIAL

PROJECTS, MOSTLY EVALUATION AND ACCURACY STUDIES, HAVE ALSO BEEN PERFORMED,
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OPERATIONS

Tue PraysicaL Science LABORATORY FIELD

OPERATIONS ARE SCATTERED FROM WhHiTE

Sanps MissiLe Rance To ForT CHURCHILL,
ManiTosa, Canapa, anp PaTrick Air Force
Base, Capre CANAVERAL, FLORIDA, AND IN-—

CLUDE SUCH DIVERSE OPERATIONS AS THE

\RECORDING OF INFORMATION
RADIOED FROM ROCKETS IN FLIGHT

TESTS ON FUZES OF MISSILE
WARHEADS

MISSILE RANGE SUPPORT

FILM PROCESSING

PROVIDING OFFICIAL TIME
FOR MISSILE FLIGHTS

MAINTENANCE AND OPERATION
OF A MISSILE COMPUTER




R. A. BuMmcARrRNER

Since THE INITIATION oF V-2 UeppPer
Air ResearcH Firings AT WhHiTE Sanbps
Provine Grounp 1N 1946, THE PuysicaL
Science LLABORATORY PERSONNEL HAVE BEEN
ENGAGED IN SUPPORT PROGRAMS, |HE WORK
HAS CONSISTED PRIMARILY OF ON-SITE TEST—
ING, OPERATING, AND MAINTAINING
TELEMETERING EQUIPMENT, BOTH IN THE
GROUND RECEIVING STATIONS AND IN THE
ROCKET., [ OLLOWING THE INITIAL WORK WITH
THE V-2 THE PROGRAM WAS EXTENDED TO
INCLUDE THE VIKING AND AEROBEE SOUNDING
ROCKETS AND HAS SINCE INVOLVED THE
LAUNCHING VEHICLE FOR THE YANGUARD EARTH

SATELLITE,

ALTHOUGH MOST OF THIS WORK HAS BEEN
ponE FOr THE NavarL ResearcH LaABorAaTORY,
WasHingTon, D, C., soME TELEMETRY sSupP-—
PORT HAS BEEN PROVIDED FOR A NUMEBER OF
CAJUN SOUNDING ROCKETS, INSTRUMENTED BY
THe AIrR Force Cameripece REesearch
CenteErR, Laurence G. Hanscom FieLb,
MassacHUsSETTsS. SINCE THE FALL OF 19486,
ALL THE FIRINGS IN WHICH THE GROUP HAS
BEEN INVOLVED HAVE BEEN A PART OF THE
InTERNATIONAL GEOPHYSICAL YEAR PROGRAM,
THese incLubep THE Aerosee-Hi anp Casun
LAUNCHINGS AT ForT CHurcHiLL, VaNGUARD
TEST VEHICLES AND SATELLITE VEHICLES AT
Capre CanAVERAL, AND AEROBEE FIRINGS AT
HoLLoman Air DeveLopment CENTER AND
WhiTte Sanps MissiLe RancE.

SF’EC]F]CALLY THE SUPPORT GIVEN ON
THESE PROGRAMS INVOLVES PROVIDING PER-—
SONNEL. IN THE FIELD ON A CONTINUOUS BASIS
wWHO PERFORM PREFLIGHT TESTING AND
PREPARATION OF TELEMETRY AND BEACON
EQUIPMENT FOR EACH ROCKET; ASSUME PRIME

RESPONSIBILITY FOR MAINTENANCE AND




OPERATION OF THE PERMANENT GROUND RE-—
CORDING EQUIPMENT,; AND CONDUCT THE
COORDINATED TELEMETRY TESTS AS OFTEN AS

REQUIRED DURING ROCKET PREPARATIONS,

THE PERFORMANCE OF THIS WORK AT
THESE VARIOUS LOCATIONS HAS REQUIRED
CONSIDERABLE ROTATION OF INDIVIDUALS
DURING THE 1957-58 veEar, AN AEeroBEeE
FIRING REQUIRES A CREW OF SIX PEOPLE AND
A VANGUARD LAUNCHING NORMALLY CALLS FOR
FIFTEEN, SIMULTANEOUS OPERATIONS IN
Canapa aND FLORIDA HAVE AT TIMES RE-—

QUIRED AS MANY AS TWENTY PEOPLE TO BE

AWAY FROM THE MAIN LABORATORY
CONCURRENTLY, IN ORDER TO COVER SUCH
COMMITMENTS MOST EFFICIENTLY, AN

""InsTRUMENTATION PeErsonner Pool!! nas
BEEN EMPLOYED WITH CONSIDERABLE SUC-—
cess, UNDER THIS PLAN THE MEMBERS OF THE
POOL ARE SHIFTED FROM ONE OPERATION TO
ANOTHER TO HANDLE PEAK WORKLOADS AT ONE
LOCATION WHEN THEY CAN BE SPARED FROM
ANOTHER PROJECT THAT IS OPERATING ON A

LIGHTER SCHEDULE,

UnpER THE VANGUARD CONTRACT DURING
THE 1957-58 YEAR, SEVEN LAUNCHINGS WERE
SUPPORTED INCLUDING THE SUCCESSFUL
SATELLITE LAUNCHING IN MarcH 1958,
TELEMETRY AND BEACON USAGE WAS CONFINED
TO FIRST AND SECOND STAGE VEHICLES AND IN—
VOLVES THREE SEPARATE TYPES OF SYSTEMS)
(1) THE PULSE-POSITION MODULATION
SYSTEM, (2) THE PULSE-WIDTH MODULATION
SYSTEM, AND (3) FREQUENCY MODULATION
sysTEM, THE PHysicaL Science Lasora-
TORY PERSONNEL MAINTAINED AND OPERATED
THREE PULSE-POSITION MODULATION RECORD—
ING STATIONS, IN ADDITION TO THESE TASKS,
DURING EACH LAUNCHING OPERATION, TWO
PEOPLE ARE REQUIRED TO TRACK A MISSILE
wiTH THE TM ANTEnNNAS, AN ADDITIONAL
MAN 1S STATIONED IN THE BLOCKHOUSE AT THE
LAUNCHING SITE,

ATt ForT CHurcHILL, EIGHT AEROBEE
AND THREE CAJUN FLIGHTS WERE TELEMETERED
AND SUPPORT WAS PROVIDED ON FOURTEEN
OTHER FLIGHTS DURING THE YEAR. IN THESE
VEHICLES ONLY ONE TELEMETER SYSTEM, THE
PULSE-POSITION MODULATION SYSTEM, WAS
usep, THE PuysicaL Science LasoraToRrRY
PERSONNEL ARE RESPONSIBLE FOR OPERATION
AND MAINTENANCE OF TWO COMPLETE GROUND
STATIONS AND FOR THE TESTING, PREPARA—
TION, AND INSTALLATION IN THE ROCKETS OF
THE TRANSMITTING UNITS AND ASSOCIATED

BATTERIES AND ANTENNAS,

Five Aeroeee-Hi anp THreEe Casun
FLigHTs AT HoLLoman Air Force Base were
TELEMETERED AND PERMANENT GROUND EQUIP—
MENT aT Parker Station, WhiTe Sanps

MissiLE RANGE wWAS MAINTAINED,

VERY HIGH RECORDS OF PERFORMANCE
HAVE BEEN ESTABLISHED BY ALL OF THESE
FIELD GROUPS, INDIVIDUAL PERFORMANCES
HAVE CONTRIBUTED HEAVILY TO THE QUALITY
OF INSTRUMENTATION AND EXCELLENT
COVERAGE OBTAINED ON THESE FLIGHTS.
DURING THE COMING YEAR WORK WILL CON-—

TINUE IN ALL OF THESE AREAS,

InsTALLING AEROBEE ANTENNAS
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For severaL vyears, THE Navar
ResearcH LaBoraTory, WasHingTON, D, C, ,
HAS BEEN STUDYING THE IONOSPHERE BY THE
MEANS OF RADIO SIGNALS TRANSMITTED
FROM ROCKETS. |HE TECHNIQUE CONSISTS OF
TRANSMITTING TWO SIGNALS SIMULTANEOUSLY
WHILE THE ROCKET IS IN THE IONIZED REGION
OF THE ATMOsSPHERE. ONE FREQUENCY, THE
REFERENCE FREQUENCY, 1S GCHOSEN HIGH
ENOUGH THAT IT IS UNAFFECTED BY THE IONO—
SPHERE, |HE OTHER FREQUENCY, THE DATA
FREQUENCY, IS CHOSEN LOW ENOUGH THAT IN
TRAVERSING THE IONOSPHERE IT TRAVELS AT A
REDUCED SPEED, AT THE GROUND RECEIVING
STATION BOTH FREQUENCIES ARE RECEIVED
AND COMPARED., FROM AN ANALYSIS OF THE
RECORDED INFORMATION THE INDEX OF RE-—
FRACTION, ELECTRON DENSITY, EARTH
MAGNETIC FIELD STRENGTH, HIGH 10N
DENSITY, AND COLLISION FREQUENCY BETWEEN
FREE ELECTRONS AND NEUTRAL MOLECULES

CAN BE DETERMINED,

DurinG 1957, A DOPPLER FREQUENCY—
SHIFT METHOD OF TRACKING MISSILES WAS
INCORPORATED INTO THE GROUND STATION
ALONG WITH PHASE—SHIFT MISSILE TRACKING
SYSTEM IN ORDER TO DETERMINE WHETHER OR
NOT TRACKING OF MISSILES BY A SINGLE
STATION 1S FEASIBLE., |HESE TESTS ARE

CONTINUING,

ANOTHER PROBLEM BEING CHECKED IS
IONIZATION IN THE IMMEDIATE VICINITY OF
THE ROCKET. [ON]ZATION IS PRODUCED BY

THE ANTENNAS,

Tree PhysicaL Science LasoraTory
FIELD GROUP MAINTAINS AND OPERATES THE
DATA  GATHERING JONOSPHERE GROUND
sTATIONS FOR THE NavaL ResearcH LaBora-
Tory. CONTINUOUS DESIGN AND DEVELOPMENT
OF THE ELECTRONIC EQUIPMENT IN THE GROUND
STATIONS ARE NECESSARY IN ORDER TO IN—
CREASE THE ACCURACY AND RELIABILITY OF
THE RECORDED DATA. THE GROUP ALSO
assists THE NavaL ResearcH LaBoraTORrRY
IN THE REDUCTION AND INTERPRETATION OF
THE INFORMATION, [|HIS WORK IS CARRIED
on BoTH AT WhHiTE Sanps MissiLe Rance

AND AT ForT CHURCHILL.,

IN ADDITION, THIS GROUP ALSO OPER-—
ATES A GROUND PLANE FOR USE IN DETERMINING
FREE SPACE PARAMETERS OF ROCKET-BORNE
ANTENNAS AT WHiTE Sanps MissiLe Rance.
THIS GROUND PLANE IS THE ONLY ONE OF ITS

KIND IN THE UniTED STATES.

DuriNG THE PAST YEAR, ONE REPORT
ENTITLED 'TANALYSIS OF A CircuLARLY
PoLarizeEp Turn-STiLe AnTENNA'! BY W,
L. Joosten anp Eucene D. Lee was
PUBLISHED, ANOTHER REPORT IN PROCESS
BY THE sAME OFFICE Is '"TA THEORETICAL
Anarysis oF A Vortace CoONTROLLED

OsciLLaTor, '

AnTeEnNnA Ground PLANE



H. R. GarbpDNER

THROUGH TELEMETRY, MANY DOZENS
OF MEASUREMENTS MADE DURING MISSILE
FLIGHT CAN BE SIMULTANEOUSLY AND CON-
TINUOUSLY RECORDED AT A GROUND STATION
CONSISTING LARGELY OF ELECTRONIC
EQUIPMENT SUCH AS RADIO RECEIVERS, AUDIO
FREQUENCY FILTERS AND DISCRIMINATORS,
TIMING AND COMMUNICATION AMPLIFIERS AND
CALIBRATION AND TEST EQUIPMENT, THE
TALOS TELEMETRY GROUP PROVIDES PER-—
SONNEL, SUPPLIES, AND SERVICES REQUIRED
FOR THE OPERATION OF TWO FREQUENCY MODU-—

LATED TELEMETRIC GROUND STATIONS,

THE INFORMATION TRANSMITTED FROM
THE MISSILE IS PRESENTED ON THE GROUND
IN A VARIETY OF FORMS, lMMEDlATE VISUAL
MONITORING EQUIPMENT SUCH AS CATHODE
RAY OSCILLOSCOPES AND DIRECT WRITING
RECORDERS PRESENT THE DATA AT THE INSTANT
IT IS HAPPENING IN THE MISSILE, THlS TYPE
OF PRESENTATION IS IMMENSELY VALUABLE
TO PERSONNEL OPERATING THE TEST SINCE
THEY CAN DETERMINE THAT ALL PARTS OF THE
COMPLICATED MISSILE GUIDANCE SYSTEM ARE
FUNCTIONING PROPERLY DOWN TO THE LAST
SECOND BEFORE FIRING, THUS OBTAINING IM-—
MEDIATE INFORMATION DURING THE FLIGHT OF

THE MISSILE,

For POSTFLIGHT ANALYSIS, A MORE
ACCURATE FORM OF PRESENTATION IS MADE
BY THE MILLER OSCILLOGRAPH RECORDER THAT
PRODUCES VARYING TRACES ON ROLLS OF
PHOTOGRAPHIC PAPER 12 INCHES WIDE AND
100 To 200 FEET LONG, | HESE RECORDS MAKE
IT POSSIBLE TO DETERMINE CHANGES IN
MISSILE OPERATIONS APPARENT TO 0,001 OoF
A SECOND, |HE SAME INFORMATION IS ALSO
RECORDED ON MAGNETIC TAPES THAT CAN BE
REPLAYED AT THE PHvysicaL Science Laso-
RATORY PLAYBACK STATION FOR RAPID

REPRODUCTION OF FLIGHT FUNCTIONS,

ONE TELEMETRIC STATION CALLED
Rep WaAGoN IS LOCATED ADIJACENT TO THE
MISSILE HANGARAND IS PRIMARILY CONCERNED
WITH CHECKING THE MISSILE IN ADVANCE OF
ITS SCHEDULED FLIGHT. USING RAPID PHOTO-
GRAPHIC PROCESSING EQUIPMENT IN THE
STATION, THE RECORDS OF THESE TESTS CAN
BE AVAILABLE TO THE ANALYST WITHIN 15
MINUTES AFTER THE TEST HAS BEEN PERFORM—
ED, THIS STATION IS ALSO USED DURING
MISSILE FLIGHT, THE PERSONNEL OF THE
STATION ANALYZE THE FUNCTIONING OF THE
TELEMETRIC SYSTEM OF THE MISSILE AS WELL.
AS OPERATE AND MAINTAIN THE ENORMOUS
AMOUNT OF ELECTRONIC AND ELECTROME—

CHANICAL EQUIPMENT IN THE STATION,

THE SECOND STATION IS LOCATED NEAR
THE MISSILE FIRING AREA IN THE WeaPoONS
ConTtroL Rapar BuiLbing., THis sTaTION
PROVIDES VISUAL MONITORING FACILITIES FOR
THE TALOS IF IT IS FUNCTIONING PROPERLY
PRIOR TO ITS FLIGHT. |HE PERSONNEL STAND
ALERT AND READY TO FLASH A SIGNAL TO THE
MISSILE FIRING PANEL IN THE EVENT ANY
DIFFICULTY SHOULD ARISE, |HE MONITORING
CHECKS AND FLIGHT RECORDS ARE ALSO RE—
CORDED ON TAPE, TAPES FROM BOTH
STATIONS ALONG WITH THE CALIBRATION TAPES
FroMm THE ReEp WAGON ARE SENT BACK TO THE

TAPE PLAYBACK STATION FOR ANALYSIS,

DURING INTERVALS BETWEEN MISSILE
TESTS ANDEQUIPMENT MAINTENANCE PERIODS,
PERSONNEL WORK ON THE DEVELOPMENT AND
CONSTRUCTION OF NEW EQUIPMENT OR CIR-—
CUITRY WHICH WILL INCREASE THE RELIABILITY
OR THE EFFICIENCY OF OPERATION OF THE

STATIONS,

Desert SHip anp Rep Wacon TELE-
METRIC STATIONS TOGETHER RECORDED
APPROXIMATELY 850 OPERATIONS, MANY OF
WHICH WERE RECORDED AT BOTH STATIONS,
DuURING APPROXIMATELY ONE OUT OF EVERY
FIFTY OPERATIONS, SOME EQUIPMENT MAL-

FUNCTION CAUSED A PARTIAL LOSS OF
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INFORMATION ON EITHER TAPE OR GRAPHIC
RECORDINGS, HOWEVER SINCE ONE RECORDING
MEDIUM PROVIDES BACK—-UP FOR THE OTHER,
THERE WAS NO ACTUAL LOSS OF DATA, In THE
CASE OF LOSS OF INFORMATION ON AN OSCIL—
LOGRAPH RECORDING, FOR EXAMPLE, THE
TAPE RECORDING IS PLAYED BACK AND NEW
OSCILLOGRAPH RECORDS ARE MADE AFTER THE

FAULTY EQUIPMENT 1S REPAIRED,

CONTINUAL MAINTENANCE ON AUDIO
DISCRIMINATORS IS CARRIED ON, ONCE EACH
MONTH LINEARITY CURVES ARE RUN ON EACH
DISCRIMINATOR, THOSE DISCRIMINATORS
WHOSE LINEARITY 1S APPROACHING THE MINI—
MUM ACCEPTABLE VALUE ARE REPLACED WITH
SPARE UNITS;} THEY ARE LATER REALIGNED

WHEN TIME PERMITS,

DURING THE COURSE OF THE YEAR
APPROXIMATELY 200 ELECTRON TUBES WERE
REPLACED IN THE EQUIPMENT, AS WELL AS
SEVERAL HUNDRED MISCELLANEOUS COM-—
PONENTS SUCH AS FUZES, PILOT LAMPS,

RESISTORS AND CONDENSERS,

IN ONE TYPE OF MISSILE TEST TIMING
MARKS ARE RECORDED ONCE EVERY SECOND
FOR SEVERAL MINUTES, STARTING AT ''zero'!
TIME., A RECENT IMPROVEMENT WAS THE
DESIGN AND CONSTRUCTION OF CIRCUITRY
THAT EMPHASIZES EVERY TENTH PULSE ON
THE RECORDS TO FACILITATE TIME IDENTIFI-

CATION DURING DATA REDUCTION,

AN EARLIER PROJECT MADE EASIER THE
IDENTIFICATION OF THE PRECISE TIME OF

FIRING,

SeveraL Rep WaconN PATCH PANELS
WERE REWIRED SUCH THAT, WHEN ALL PATCH-—
ING CORDS ARE REMOVED FROM THE PANEL,
THE EQUIPMENT IS AUTOMATICALLY CONNECTED
TOGETHER IN THE PROPER MANNER AND
SEQUENCE FOR NORMAL OPERATION, [HuUS,
AFTER A SPECIAL OPERATION REQUIRING MANY

PATCH CORDS TO CONNECT THE EQUIPMENT IN
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SOME OTHER-THAN-NORMAL MANNER, THE
STATION CAN BE RETURNED TO NORMAL. IN THE
MOST RAPID MANNER —— BY MERELY PULLING

ALL PATCH CORDS,

At DeserT SHIP WHERE ONE PARTICU-
LAR RECORDED FUNCTION OFTEN HAS DRIVEN
THE RECORDING PEN BEYOND ITS LIMITS,
FREQUENTLY DESTROYING THE PEN, A DEVICE
WAS BUILT WHICH WOULD ALLOW FULL PEN
MOTION IN THE NORMAL OPERATING RANGE,
THIS WOULD LIMIT THE OFF-SCALE SIGNALS

TO A VALUE SAFE FOR THE PEN,

]TIS SIGNIFICANT THAT IN SPITE OF AN
INCREASED NUMBER OF TESTS AND INCREASED
AMOUNT OF DATA PRODUCED PER TEST, THE
NUMBER OF MEN REQUIRED TO OPERATE AND
MAINTAIN ONE GROUND STATION HAS BEEN
CONTINUALLY REDUCED, FUTURE PLANS CALL
FOR FURTHER REFINEMENT AND SIMPLIFICA—
TION IN THE GROUND STATION EQUIPMENT, FOR
EXAMPLE, CONSTRUCTION OF A DEVICE WHICH
WILL CONVERT LOW FREQUENCY A,C, SIGNALS
TO D,C., ANALOG INFORMATION, THIS WILL
ELIMINATE LABORIOUS COUNTING OF INDIVID—
UAL CYCLES THAT IS NOW NECESSARY IN
ANALYZING CERTAIN TYPES OF RECORDED

INFORMATION,

THIS WORK WAS PERFORMED UNDER
conTRAcT wiTH THE U, S. Navy Bureau oF

ORDNANCE.

Insipe Reb
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Durineg WorrLbp War II, A consiper-
ABLE IMPROVEMENT OVER THE CONTACT OR
PERCUSSION FUZE WAS MADE BY THE
DEVELOPMENT OF THE VARIABLE TIME OR
PROXIMITY FUZE, OSUCH A FUZE SENDS OUT
RADIO SIGNALS AND RECEIVES THE REFLECTED
ENERGY FROM THE TARGET IN ORDER TO
DETONATE THE ASSOCIATED WARHEAD AT THE
OPTIMUM POSITION, T|HE ORIGINAL DEVELOP—
MENT WAS FOR ARTILLERY AND ANTI—-AIRCRAFT
SHELLS, BUT IT WAS ONLY NATURAL THAT THIS
TYPE OF FUZE BE EXTENDED FOR USE IN GUIDED

MISSILE WARHEADS,

THE FUZE SYSTEM USUALLY INCLUDES
MORE THAN SIMPLY THE DETONATION OPERA-—
TION, A SAFETY AND ARMING DEVICE MAKES
1T POSSIBLE TO DESTROY ANY MISSILE THAT 1S
NOT OPERATING PROPERLY,. lN ORDER TO PRE-—
VENT DETONATION OF THE SELF-DESTRUCTION
CHARGE WHILE THE MISSILE 1S NEAR THE

LAUNCHER, THE SAFETY AND ARMING ELEC-—
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TRONICS MUST INCLUDE A SAFE POSITION THAT
IS IN CONTROL UNTIL THE MISSILE 1S SAFELY

AWAY FROM THE LAUNCHING AREA,

THE BASIC RESEARCH AND DEVELOPMENT
FOR THE 1ALOs FuzEIs THE RESPONSIBILITY
orF THE Navar Orbnance LaBorATORY 1IN
Corona, CaLiFORNIA, Tue PrvysicaL
ScienceE LLABORATORY GROUP CONDUCTS TESTS
OoN THE Fuze sysTeEM AT WHITE Sanps
MissiLe Rance. INcArRrRYING OUT THIS WORK,
IT 1S NECESSARY TO MAINTAIN A CONSIDERABLE
AMOUNT OF PRECISION TEST EQUIPMENT FOR
CHECKING OUT THE FUZE AND TROUBLE-—
SHOOTING OF THE SYSTEM WHEN DIFFICULTIES
ARISE, IN ORDER TO RETAIN RECORDS OF THE
FUZE OPERATION DURING FLIGHT A TELEME-—

TRY STATION IS MAINTAINED,

In ADDITION TO THE NORMAL FUZE TEST-
ING, CURRENT EXPERIMENTS ARE BEING
CONDUCTED TO DETERMINE TEMPERATURE AND
VIBRATIONS EXISTING IN THE MISSILE DURING

THE FLIGHT,

THIS WORK WILL CONTINUE ON INTO THE

COMING YEAR,



G. E. Garing

THE PurPOose oF THE TaLos Rabar
INSTRUMENTATION GROUP IS TO DEVELOP, AND
AS REQUIRED, OPERATE AND MAINTAIN INSTRU—
MENTS FOR THE COLLECTION OF DATA FOR
RADAR EQUIPMENT USED IN THE FLIGHT TESTING
oF TALOS MISSILES; AND ALSO TO PRO-
VIDE PERSONNEL, SUPPLIES, AND SERVICES
FOR THE PRODUCTION OF SYSTEMS EVALUATION
DATA, THIS WORK Is DONE FOrR THE U, S.
Bureau oF Orpnance  anp U, S, Army

OrbpNANCE,

THE GROUP OPERATES TWO STATIONS,
ONE, THE BORESIGHT CAMERAS ON THE FOUR
RADAR SeTs AT THE ArmMy Taros DerFense
UNIT AND THE SECOND, THE TWO RADAR SETS
AT THE Navy Wearpons ControL Rabar
BuiLbing, FivE DIFFERENT MAKES OF
cAaMERAS; 35MM MitcheLL, 35mMMm Camera-
FLEx, 16mm Cine Seeciar II, 16vmm
MuLTipaT, anp A FaircHitp CsciLLoscore
CAMERA OBTAIN THE RECORDS DURING THE
Taros FLicHT. For THE Navy, TwWo cLOsED
CIRCUIT TELEVISION SYSTEMS ARE MAINTAINED
AND OPERATED, ONE TV CAMERA IS MOUNTED
ON THE TRACING RADAR USING A 40-INCH
MirroTeL LEns anD THE oTHER TV camMEeERA
IS MOUNTED ON THE GUIDANCE RADAR, ALSO

UsiNG A 40-incH MirroTEL LENS,

DURING THE PAST YEAR, SEVERAL IM-—
PROVEMENTS HAVE BEEN MADE TOWARD
DECREASING THE WEIGHT OF THE BORESIGHT
EQUIPMENT ON THE GUIDANCE RADARS, SINCE
TOO MUCH WEIGHT MOUNTED ON THE RADAR
ANTENNA OFTEN LEADS TO ROUGH OR OSCIL-—
LATING OPERATION, TO FURTHER IMPROVE
THIS SITUATION, THE PLATFORM ON WHICH
THE CAMERAS ARE MOUNTED HAS BEEN LOWERED
AND SET DIRECTLY ABOVE THE AXIS OF ROTA-—
TION, THIS, ALONG WITH THE USE OF
COUNTER-BALANCE WEIGHTS, APPEARS TO
HAVE ELIMINATED THE ABOVE PROBLEM, THE

BORESIGHT AND TV CAMERAS ARE MOUNTED ON

THE SIDE OF THE RADAR ANTENNA SO THE LINE-—
OF—-SIGHT OF THE CAMERA IS PARALLEL TO THE
RADAR BEAM, DURING THE PAST YEAR, MUCH
WORK HAS BEEN DONE TO DESIGN AND BUILD
CAMERA MOUNTS THAT ARE LIGHT AND RIGID

AND STILL RETAIN EASE OF ADJUSTMENT,

OTHER CAMERAS RECORD THE TRACE ON
AN OSCILLOSCOPE TO OBTAIN A ROUGH

ESTIMATE OF ''MIss bistance'',

THE GROUP MAINTAINS AND OPERATES
THE TIMING EQUIPMENT BUILT BY THE 1 ALOS
INSTRUMENTATION GROUP TO SUPPLY RANGE
TIMING TO ALL OTHER DATA GATHERING
STATIONS THAT ARE BEING USED BY THE | ALOS
Derense UniTt ano THE Navy Wearons
ConTtroL Rabpar BuiLbing, THE TiMING RE—
QUIREMENTS OF THE VARIOUS RECORDERS ARE
VARIED AND GIVE RESE TO MANY PROBLEMS
IN PROVIDING THE ACCURATE TIME REFERENCE
THAT IS FUNDAMENTAL TO A GOOD FLIGHT

ANALYSIS,

MirroTEL LENSES
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J. E. MasTeErsON

SiNce 1Ts INsTALLATION AT WHITE
Sanps MissiLe Rance, Tve TACOS
COMPUTER HAS OPERATED WITHOUT FAILURE
DURING MISSILE PROGRAMMING TO TARGET.
THIS COMPUTER WAS DESIGNED AND CON—
sTRUCTED AT THE ApPpPLIED Prysics Laso-
rRaTORY, THE Jonns Hopkins UniversiTy,
SiLver Sering, MarRYLAND, MAINTAINING
CLOSE ASSOCIATION WITH THE PHYSICAL
Science LLABORATORY AT ALL TIMES IN ORDER
TO FACILITATE OPERATION OF THE COMPUTER
uPoN ITs INsTALLATION AT WhHiTe SanDs
MissiLe Range, THE LABORATORY PERSON-—
NEL ARE RESPONSIBLE FOR THE SETUP OF THE
COMPUTER, PROVE—IN AND CHECK-OUT OF

NEW OR MODIFIED EQUIPMENT,

For THE UniTED STATES NAVY, THIS
GROUP PROVIDES ENGINEERING FIELD SER-—
VICES FOR THE COMPUTER WHICH IS LOCATED
in THE WEearons Rapar BuiLbing, WhiTe
Sanps MissiLe Range. THESE SerVICES
INCLUDE ROUTINE PREVENTIVE MAINTENANCE
OF EQUIPMENT, OPERATION OF PROGRAMMED
TESTS AND EXERCISES AND THE OPERATION
OF THE EQUIPMENT FOR TALOS FLIGHTS,
Since NAvY PERSONNEL ARE USED IN THE
OPERATION OF THE EQUIPMENT, THE LABORA-—
TORY GROUP HAS THE RESPONSIBILITY OF
TRAINING THESE MEN IN THE OPERATION AND

MAINTENANCE OF THE COMPUTER,

IN ADDITION TO THREE TYPES OF
MISSILE PROGRAMS, VARIOUS ADDITIONAL
REQUIREMENTS ARE DICTATED BY MISSILE
PERFORMANCE EVALUATION OR RANGE REQUIRE—
MENT., |HESE HAVE INVOLVED THE SOLUTIONS
OF FIRST AND SECOND ORDER DIFFERENTIAL
EQUATIONS THAT MAY HAVE SECOND AND THIRD
DEGREE TERMS IN VARIOUS COMBINATIONS,
SPECIFIC EQUATIONS ARE FIRST SOLVED

MATHEMATICALLY AND A MASTER FUNCTION
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PLOTTEDON THE COMPUTER RECORDER PAPER,
THE NECESSARY ANALOGUES ARE MADE FOR
INSTRUMENTATION AND SCALE FACTORS,AND
THE FINAL COMPUTER SOLUTION IS CHECKED

AGAINST THE MASTER COPY,

OCCASlONALLY, A MISSILE PERFORM-—
ANCE CURVE 1S SPECIFIED WHICH CANNOT BE
DESCRIBED IN CONVENIENT MATHEMATICAL
TERMS, In such CASES, THE CURVE 1s
PLOTTED ON A MASK AND THE FUNCTION THEN
GENERATED BY MEANS OF AN INSTRUMENT

cALLED THE ''"PHoTOo-FOrRMER'',

Tue LauncHEr Orbper anp CapPTurE
COMPUTER WAS BUILT AND INSTALLED UNDER
CONDITIONS VERY sIMILAR To TACOS, THE
RESEARCH AND DEVELOPMENT COMPUTER,
Tue LauncHeEr Orbper anp Capture Com-
PUTER, HOWEVER, REQUIRED SEVERAL
PERMANENT MODIFICATIONS IN ORDER TO
MEET EVERY CHANGING MISSILE SPECIFICA—

TION OR EXISTING TOLERANCE.,

ASSISTANCE WAS RENDERED TO SPERRY
Gyroscopre, Inc., anp THE U, S. Navy
AT WHiTE Sanps MissiLeE RANGE IN THE SET-
TING UP AND EVALUATION OF THE Ex-7
COMPUTER THAT INVOLVES THE TALOs
BatTeEry COMPUTER AND RECORDING EQUIP-

MENT,

ProrTing Boarp



INSTRUMENTATION FOR oOBTAINING X,
Y, AND Z PLOTS, THE TARGET AND MISSILE
POSITION WAS INSTALLED IN THE TACOS
COMPUTER EQUIPMENT FOR USE FOR THE PLOT—

TING BOARD IN THE FIRING AREA,

SINCE ONLY TWO PEN—ARMS ARE AVAIL—
ABLE ON THE PLOTTING BOARD, LIMITING THE
protr 1o X-Y, Y-Z, or X-Z PLOTS OF
TARGET AND MISSILE, orR PLoTs X, Y, Z,
OF EITHER THE TARGET OR THE MISSILE, A
METER TYPE ALTIMETER WAS CONSTRUCTED
FOR VISUAL OBSERVATION OF TARGET ALTI—

TUDE PRIMARILY TO FACILITATE EVALUATION

or POGO TtarcETS.

THE CLASSROOM INSTRUCTION AND CON—
TINUOUS OPERATIONAL TRAINING THAT HAS
BEEN conNbucTeEp rFor THE U. S, Navy

PERSONNEL HAS BEEN SUCCESSFUL TO THE

CompPuTeEr AND BrisTorL Recorbper

POINT THAT PERSONNEL ERRORS HAVE BEEN

NONEXISTENT ON FIRING RUNS,

TACOS OPERATIONS ALSO INVOLVE THE
RECORDINGS FOR VARIOUS SHIP INSTRUMENTA—
TION EVALUATIONS AS WELL AS PROCEDURES

FOR SHIPBOARD SYSTEMS READINESS TESTS,

DURING THE LAST FISCAL YEAR, FORTY—
TWO GROUND SYSTEM EQUIPMENT CHECKS WERE
MADE ON COMPUTER GEAR AND RADAR
MATERIAL, THIS GROUP ALSO PARTICIPATED

IN FIFTY-THREE MISSILE FIRINGS,

FuTurRE PLANS INVOLVE SIMILAR
OPERATIONS WITH MORE OF A TACTICAL TYPE
OF PROGRAMMING SHIFTED To THE Ex-7 com-
PuTEr, wHILE TACOS wiLL OPERATE
PRIMARILY FOR THE RESEARCH AND

DEVELOPMENT PROGRAMMING,
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R. L. SmiTnu

THE PURPOSE OF THIS WORK FOR THE
AppLiED PHysics LasoraTory, The Jowns
Hoepkins UnNiveErsITY, IS TO COORDINATE
MISSILE SYSTEM TEST DATA BY DOCUMENTA-—
TiIoN, IN ORDER TO AccOMPLISH THIS, THE
GROUP HAS SEVERAL RESPONSIBILITIES THAT
INCLUDE PREPARING SYSTEM TEST PROPOSALS)
GATHERING, REVIEWING, ANNOTATING, AND
SUBMITTING SYSTEM DATA TO THE PHysicaL
Science LABORATORY; INSTRUCTING DATA
REDUCTION PERSONNEL REGARDING ADDITIONS
OR CHANGES IN THE REDUCTION PROCEDURES
WHICH ARE USED; PREPARING SYSTEM TEST
RESULTS] PREPARING PERIODIC REPORTS OF
SYSTEM TEST STATUS, ACTIVITY, AND
ACCOMPLISHMENT$ AND PROVIDING TECHNICAL
COORDINATION BETWEEN THE ArpPLIED PHysics
LaBoraTtory, U, S, Navy, Benbix AviaTion
CorroraTion, Rabpio CorroraTion OF
America, PuysicaL Science LasoraTory ,
AND OTHER FACILITIES AS REQUIRED IN THE

TALOS PROGRAM,

DuriNG THE PAST YEAR, MORE THAN 80
SYSTEM TESTS AND 63 MISSILE FLIGHTS WERE
HANDLED, DuriNG THE comING YEAR, THESE
ACTIVITIES WILL BE CONTINUED AND MODIFIED
AS IT 1S MADE NECESSARY BY CHANGES IN THE

MISSILE TEST OPERATIONS,

CAAAAAAAN
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N. H. Hannuwm

GUIDED MISSILES REQUIRE TARGETS
FOR SYSTEMS TESTING DURING THE DEVELOP-—
MENT OF THE MISSILE SYSTEM, | HE PRIMARY
runcTioNn oF THE POGO FrieLD GrOuP Is TO
PROVIDE THESE TARGETS. IN ORDER TO FUL-
FILL THE VARYING ALTITUDE REQUIREMENTS
OF THE DIFFERENT SYSTEMS, TWO TYPES OF
tarcetrs, POGO HI ano POGO LO are
USED, BeLow 42,000 FEET A SILVERED
PARACHUTE IS DROPPED BY AN AIRCRAFT,
ABovE 42,000 FEET IN THE REGION OF THE
ATMOSPHERE WHERE IT IS MORE DIFFICULT
OR IMPOSSIBLE FOR AIRCRAFT DRONES TO
oreraTE, THE POGO HI system 1s useb,
THIS TARGET 1S CAPABLE OF REACHING

ALTITUDES OF OVER 100, 000 FEET.

THE BASIC SYSTEM IS AROCKET WHICH
EJECTS A PARACHUTE NEAR THE PEAK OF ITS

TRAJECTORY, THE PARACHUTE ITSELF MAY
BE THE TARGET BY PROVIDING RADAR REFLEC—
TIONS FROM A THIN LAYER OF METALLIC
SILVER ON THE CANOPY, lN OTHER CASES,
INFRARED FLARES OR OTHER DEVICES ARE
SUSPENDED FROM THE SHROUD LINES TO PRO-—
VIDE THE REQUISITE TARGET, ALTHOUGH
THE SYSTEM 1S BEING WIDELY USED,
MODIFICATIONS ARE CONSTANTLY BEING
MADE TO MEET THE CHANGING REQUIREMENTS

IMPOSED,

IN A NORMAL OPERATION SOME PREP-
ARATION MUST BE MADE BEFORE THE TIME
THAT THE TARGET IS NEEDED., THE LAUNCHER
1S CARRIED UPRANGE WITH A MOBILE CARAVAN
TO A LOCATION AS CLOSE TO THE TARGET SITE
AS POSSIBLE, AND THEN BY TILTING THE
LAUNCHER THE ROCKET 1S DIRECTED TOWARD
THE REGION OF SPACE IN WHICH THE TARGET
IS TO BE PLACED. |HE AMOUNT OF TILT IN
THE LAUNCHER HAS TO BE DETERMINED IN PART

BY THE LOCAL WIND SITUATION,

« POGO LauncHER

ALTHOUGH THERE ARE MANY TYPES OF
TARGETS THAT CAN BE USED IN TESTING GUIDED
MISSILES, THE CAPABILITY OF PROVIDING A
LOW ALTITUDE AND A HIGH ALTITUDE TARGET
IN ONE AT ARELATIVELY LOW COST MAKES THE
POGO TARGET SYSTEM A VERY DESIRABLE

ONE,

IN ADDITION TO THE PRIMARY FUNCTION
or pProvVIDING oPERrRATIONAL POGO FieLp
SUPPORT THIS GROUP HAS ALSO PROVIDED FIELD
ASSISTANCE TO THE PHysicaL Sclence
L ABORATORY ROCKET SECTION IN ITS SEVERAL
RESEARCH AND DEVELOPMENT PROGRAMS,
THESE ACTIVITIES INCLUDED RANGE SCHED-—
ULING, MOTOR PREPARATION, WIND
MEASUREMENTS, RADAR PLOTTING, AND

ROCKET RECOVERY OPERATIONS,

In THE PERrRIOD 1 JULy 1957 TO 1 JULY
1958 THErRe were 28 POGO HI rirings oF

wHICH 18 WERE SUCCESSFUL.,

There were aLso 14 POGO LO orera-
TIONS DURING THIS PERIOD, FIVE OF THE
MISSIONS WERE TEST DROPS AND NINE WERE
OPERATIONAL, ALL OF THE OPERATIONAL

EFFORTS RESULTED IN SUPPLYING THE DESIRED

PARACHUTE TARGET,




Lacrosse

SEVERAL ELECTRONIC AND PRESSURE

TYPE FUZING SYSTEMS HAVE BEEN DEVELOPED
ror THE U.S. Army Crpnance Corprs, THE
FUZING SYSTEMS WERE DEVELOPED TO BE
FLOWN IN CONJUNCTION WITH ALL TYPES OF
EXPLOSIVE WARHEAD SYSTEMS, [HIS LABO—
RATORY'S FUNCTION IS TO PERFORM PREFLIGHT
ELECTRONIC CHECKS, INSTALL FLYABLE UNITS
ON TEST VEHICLES, EVALUATE POSTFLIGHT
TELEMETERING RECORDS, WRITE AND PUBLISH
TECHNICAL FLIGHT REPORTS AND PERFORM
ENVIRONMENTAL STUDIES WHEN APPLICABLE,
ALONG WITH THIS IS THE LIAISON WORK WHICH
IS NECESSARY BETWEEN THE FIELD TEST
STATION PERSONNEL AND THE DESIGN ENGI—
NEERS CONCERNING TECHNICAL PROBLEMS

ENCOUNTERED IN FIELD OPERATIONS,

THREE DIFFERENT TYPES OF ELEC—
TRONIC FUZING sYSTEMs ForR THE CorPORAL,
THE L.Acrosse anp HonesT JoHN ROCKETS
ARE STUDIED AND SEVERAL DIFFERENT TYPES
OF FUZING SYSTEMS ARE EVALUATED WITH

RESPECT TO THEIR VULNERABILITY TO
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E.R. McDoweLL

PRESENTLY DEVELOPED ELECTRONIC COUNTER—
MEASURES EQUIPMENT, A STUDY OF THE FUZE
SYSTEM FOR THE SERGEANT MISSILE HAS BEEN
MADE BY LABORATORY PERSONNEL, lN THE
PAST TWELVE MONTHS, PREFLIGHT CHECKS,
INSTALLATION, MONITORING, SVALUATION AND
RECOMMENDATIONS HAVE BEEN PERFORMED
AND TECHNICAL REPORTS WRITTEN, ON FORTY-—
ONE MISSILE FUZING SYSTEMS FLIGHTS,

lN ADDITION TO THE MISSILE TESTS, A
DOCUMENTARY FILM DESCRIBING THE FUZE
TEST OPERATIONS WAS BEGUN AND IS NEAR

COMPLETION,

THE FOLLOWING ELECTRONIC SYSTEMS
WILL BE TESTED IN THE NEXT FEW MONTHS;
SerceanT, Rebstone, Litrie Joun, aNnD
CorpPorAL., THE VULNERABILITY STUDIES ON
ELECTRONIC COUNTERMEASURES WILL CON-
TINUE AND OTHER TESTS ARE TO BE PERFORMED
AT Yucca Frats, Nevaba, THeE TEsTs
DURING THE PAST YEAR HAVE BEEN AT WHITE
Sanps MissiLe Ranee ano at tHE Yuma

Test StaTiON, YUMA, ArRIZONA,



E.R., McDoweLL

SEVERAL DIFFERENT TYPES OF WAR-
HEADS ARE BEING DEVELOPED BY VARIOUS
AGENCIES FOR ROCKETS AND GUIDED MISSILES,
CERTAIN CHEMICAL TYPE WARHEADS ARE
BEING DEVELOPED By THE U. S, Army CHEMI-
cAL Corps. THIS LABORATORY'S FUNCTION
IS TO RECEIVE, CHECKOUT AND INSTALL
EXPLOSIVE ELEMENTS IN THE WARHEAD,
SUBSEQUENT TO THE FLIGHT TEST, LABORA—
TORY PERSONNEL INSPECT AND REPORT THE
CONDITION OF EACH IMPACTED MUNITION,
THESE DATA ARE COMPILED AND A FINAL
TECHNICAL REPORT IS PUBLISHED AND FOR—
WARDED TO COGNIZANT DEVELOPMENT
PERSONNEL WHO THEN MAKE A COMPLETE
ANALYSIS AND EVALUATION OF THE ENTIRE
WARHEAD SYSTEM,

ThE OPERATIONS INVOLVE TWO
DIFFERENT TYPES OF WARHEADS FOR THE
CORPORAL GUIDED MISSILE AND ONE TYPE
WARHEAD FOR THE HoneEsT Jonn rockeT, THE

WARHEADS BEING TESTED CONTAIN SEVERAL

CONCEPTS OF CHEMICAL MUNITIONS, PURPOSE
OF THE TESTS ARE TO OBTAIN A FUNCTIONAL

CHECK OF THE WARHEAD AND FUZING SYSTEMS,

IN THE PAST TWELVE MONTHS PREFLIGHT
INSTALLATION OF EXPLOSIVE ELEMENTS AND
BOMBLET EVALUATION HAS BEEN PERFORMED ON
TWELVE MISSILE OR ROCKET SYSTEM TESTS,
THESE TESTS CAN BE DIVIDED INTO TwO
GROUPS, NAMELY: (1) TWO TESTS ON THE Cor-
PORAL GUIDED MISSILE, AND (2) TEN TESTS ON

THE HonesT JoHN ROCKET.

Two OTHER TYPE WARHEADS WILL BE
TESTED IN THE NEXT FEW MONTHS, LITTLE-
JOHN AND SERGEANT, THE PRESENT
CorPORAL GUIDED MISsILE ANp HonNeEsT
JOHN ROCKET WARHEADS WILL CONTINUE TO

BE TESTED,
THIS WORK WAS PERFORMED UNDER

conTrRACT wiTH THE U.S. Army CHEMICAL
Corrps,
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A. F. Bowers

THE PURPOSE OF THE TIMING AND CON-—
TROL SECTION IS THE GENERATION AND
DISTRIBUTION OF ELECTRICAL PULSES TO
PROVIDE TIME REFERENCES FOR ALL TYPES
OF INSTRUMENTATION THAT ARE UTILIZED AT
WhiTe Sanps MissiLe RancE. THESE
ELECTRICAL PULSES ARE THE MEANS BY WHICH
THE DATA AT THE VARIOUS STATIONS ARE
CORRELATED. IN ORDER TO ACCOMPLISH THIS,
SEVERAL TYPES OF PULSES ARE NECESSARY.
THOSE THAT ARE REPEATED AT A CONSTANT
REPETITION RATE SUCH AS (1) A ONE PULSE
PER SECOND CONTINUOUS COUNTING CODE
WHEREBY THE CODE READING CHANGES ONE
COUNT EACH SECOND AND (2) SPECIAL FUNCTION

11

PULSES SUCH AS ''"TEsT zERO'' WHICH IS THE

INSTANT OF AN EVENT START,

AN ELECTRICAL PULSE IS OBTAINED
FROM A TEMPERATURE CONTROLLED CRYSTAL.,
THE STEADY FREQUENCY IS FED THROUGH
ELECTRONIC CIRCUITRY TO OsSTAIN THE DE-—
SIRED PULSE RATES, ThHesE SIGNALS ARE
THEN DISTRIBUTED THROUGHOUT THE RANGE

OVER RADIO AND BY WIRE,

ThHe PrysicaL Science LaBoraTOrRY
GROUP SUPPLEMENTS THE REGULAR PERSONNEL
WORKING ON THE PROJECT AND CONSISTS OF AN
ENGINEER, A SUPERVISOR, TWO ELECTRONIC

TECHNICIANS AND TEN COOPERATIVE STUDENTS,

THERE ARE FOUR STATIONS WHICH THE
PROJECT ASSISTS IN OPERATING AND MAIN—
TaiNING FOrR THE U. S. Army OrpnAncE
CoORPS, THE GENERATION STATION, THE RADIO
DISTRIBUTION STATION, AND TWO WIRE LINE

DISTRIBUTION STATIONS,

DurinGg 1957-58, THE GROUP WORKED
ON 186 OPERATIONS AS WELL AS DOING THE
NECESSARY MAINTENANCE REQUIRED, THIS

WORK WILL CONTINUE NEXT YEAR,
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L. C. WarbD

THe work orF THE CiviL Service
PHOTOGRAPHIC PROCESSING CREW IS SUPPLE-
MENTED DURING THE 4;00 P, M, TO MIDNIGHT
HOURS BY A CREW OF SIX COOPERATIVE
STUDENTS AND THEIR SUPERVISOR FROM THE
PuysicaL Science LaBoraTory, THESE
MEN PROCESS FILM AND OPERATE THE CHEM-—
CAL LABORATORY DURING THESE HOURS, FIVE

DAYS A WEEK,

THE MAIOR PART OF THE WORK CON-—
SISTS OF PROCESSING FILM IN THE HousTon
FearLEss 10-C PROCESSING MACHINE .
SOME TIME 1S ALSO DEVOTED TO THE PROC—
ESSING OF ANSCOCHROME COLOR FILM, WIDE
STRIP-FILM,PHOTO PAPER, AND THE OPERATION

OF THE CHEMICAL CONTROL LABORATORY,

lN THE CHEMICAL LABORATORY IT IS
NECESSARY TO MIX AND RUN ANALYSES ON
CHEMICALS, CONTROL THE RE—-CIRCULATION
OF CHEMICALS AND RECHARGE DEIONIZER FOR

THE WATER,

THIS WORK WAS PERFORMED UNDER
conTrRACT WiTH THE U.S, ArmMmy OrbpnancE
Corers,

Co-or StupenTts Leave For Work



During THE YEAR 1957-58 BASIC AND APPLIED RESEARCH IN THE PHysicaL ScieENcCE

LABORATORY COVERED A BROAD SPECTRUM OF ACTIVITIES FROM THEORETICAL. STUDIES IN ELECTRONIC
COUNTERMEASURES TO ASSISTANCE IN PRODUCTION OF EDUCATIONAL FILMS, ALTHOUGH MOST OF THE
WORK WAS SUPPORTED BY FUNDS FROM OUTSIDE ORGANIZATIONS, SOME PROJECTS SUCH AS SOLAR
ENERGY INVESTIGATIONS AND SOLAR SPECTROSCOPY RESEARCH WERE MADE POSSIBLE BY MONEY
FROM WITHIN THE LABORATORY ITSELF, In ALL OF THE PROJECTS UNDERGRADUATE AND GRADUATE

STUDENTS ON AN ASSISTANT OR HOURLY BASIS ASSISTED IN THE RESEARCH,
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I.L.CArBINE

SiNceE 1954 THIS PROJECT HAS BEEN
ENGAGED IN THE STUDY OF ELECTRONIC
COUNTERMEASURES UNDER THE SPONSORSHIP
oF THE U, S. Army SienaL Corrps, WaiTe
Sanps SienaL Acency rLocaTeEp AT WHITE
Sanps Missite Rance. THis woORK HAs
BEEN COMPOSED OF TWO PARTS, A STUDY OF
ELECTRONIC COUNTERMEASURES  AGAINST
SYSTEMS IN GENERAL AND THE STUDY OF THE
EFFECTS OF COUNTERMEASURES AGAINST
SPECIFIC MISSILE SYSTEMS, |HE GENERAL
STUDY OF ELECTRONIC COUNTERMEASURES IS
A BROAD CONSIDERATION OF ALL POSSIBLE
SIGNALS AND DEVICES THAT CAN HAVE AN
EFFECT ON ELECTRONIC EQUIPMENT, [HIS
WORK INCLUDES THE THEORETICAL TREAT-—
MENT OF THE INTERFERENCE PHENOMENA AS
WELL AS A SURVEY OF THE EQUIPMENT AND
TECHNIQUES AVAILABLE TO THE FIELD OF
ELECTRONIC COUNTERMEASURES,

25

THE GENERAL STUDY PROVIDES A
BACKGROUND FOR THE SECOND PART OF THE
WORK, THE STUDY OF SPECIFIC MISSILE
SYSTEMS., WO SUCH SYSTEMS HAVE BEEN
ASSIGNED TO THE LABORATORY FOR DETAILED
sTuDY. THESE ARE THE LLACROSSE AND THE
Hawxk. THE wWORK ON BOTH SYSTEMS HAS
FOLLOWED THE SAME PATTERN OF AN INITIAL
STUDY FOLLOWED BY TESTS ON THE SYSTEMS
TO SUPPLEMENT AND SUBSTANTIATE THE
THEORETICAL. CONCLUSIONS, [HE RESULTS
ARE THEN FED BACK TO THE DEVELOPING
AGENCIES WHERE CHANGES ARE MADE IN THE
SYSTEMS TO IMPROVE THEIR INSUSCEPTIBILITY
TO ELECTRONIC COUNTERMEASURE, |HE
CHANGES THEN GIVE RISE TO ADDITIONAL

STUDY AND RE—-EVALUATION OF THE SYSTEMS,

IT IS ANTICIPATED THAT WORK UNDER

THIS PROJECT WILL CONTINUE DURING 1958-59,

P 4 s m e mm et m = e - @ p e @ s  me e awaw. g




C.W. TomBAUGH

Since DecemBer 1953, A SYSTEMATIC
SEARCH FOR SMALL NATURAL SATELLITES OF
THE EARTH HAS BEEN IN PROGRESS, [|HESE
SMALL OBJECTS, ILLUMINATED BY THE SUN,
WOULD BE TOO SMALL TO BE SEEN BY THE
NAKED EYE AND WOULD MOVE THROUGH THE
FIELD OF VIEW OF LARGE TELESCOPES TOO
RAPIDLY TC BE EITHER SEEN VISUALLY OR RE—
CORDED BY THE TELESCOPE'S PHOTOGRAPHIC
EQUIPMENT. HOWEVER, A SMALL TELESCOPE
DRIVEN AT ANGULAR SPEEDS THAT MATCH
APPARENT ANGULAR SPEEDS OF THE POSSIBLE
NATURAL SATELLITES WOULD SEE THESE
FAINT OBJECTS SINCE THE SATELLITE'S
IMAGE WOULD AFFECT THE RECORDING PHOTO—
GRAPHIC PLATE FOR THE SEVERAL SECONDS
WHILE IT WAS BEING TRACKED, [|HE ANGULAR
TRACKING SPEED REQUIRED TO PERFORM THIS
OPERATION DEPENDS ON THE DISTANCE OF THE
SATELLITE FROM THE EARTH., CONSEQUENTLY,
THE EQUATORIAL AND ECLIPTIC PLANES OF THE
SKY WERE DIVIDED INTO APPROXIMATELY 200
CONCENTRIC zZONES, IN ORDER TO cOVER ALL
THE SECTORS OF THE CIRCUMFERENCE OF A
ZONE A DOZEN TYPES OF OBSERVATIONAL PRO-—
CEDURES WERE EVOLVED TO MEET THE
REQUIREMENTS IMPOSED BY THE EARTH'S
SHADOW AND BY SATELLITE PERIODS, 1O
DATE, NEARLY 16,000 FRAMES HAVE BEEN

EXPOSED AND EXAMINED,

THE FIRST TWO AND ONE—HALF YEARS
OF PHOTOGRAPHIC WORK WAS CONDUCTED
AT THE LoweLL OsservaTory, FrLagsTAFF,
Arizona, However, THE REGION cLOSE TO
THE EARTH IN THE PLANE OF THE EQUATOR IS
NOT VISIBELE FROM THIS LOCATION, To
EXAMINE THIS REGION OF THE SPACE AROUND
THE EARTH A STATION HAS BEEN OPERATED AT
Quito, Ecuapor., In May 1958 spPeEciaL
OBSERVATIONS WERE MADE FOrR THE U,S,
ArMy Mapr SERVICE WITH THE ASSISTANCE

oF AMS PERSONNEL AT THIS STATION,

In 1957 aT Presipio, Texas, anp Las
Cruces, New Mexico, A visuAL sSEARCH IN
A FAMILY OF ECLIPTIC PLANES WAS UNDER—
TAKEN, BEcaAuse OF THE DIFFICULTIES
INVOLVED IN SEARCHING A COMPLETE FAMILY
OF PLANES, THE VISUAL SEARCH USING THE
HUMAN EYE THAT Is 500 TIMES MORE SENSI—
TIVE THAN PHOTOGRAPHIC EMULSION, WAS

USED,

THE PROJECT HAS HAD A THREEFOLD
PURPOSE: (1) TO LEARN IF THE EARTH HAS ANY
SMALL NATURAL SATELLITES; (2) IF SUCH
SATELLITES EXIST, TO CHART THEIR ORBITS
SO THAT THEIR LOCATIONS WOULD BE KNOWN
CONTINUOUSLY; (3) TO DEVELOP OBSERVA-—
TIONAL EQUIPMENT, METHODS AND TECHNIQUES
FOR KEEPING TRACK OF ARTIFICIAL

SATELLITES,

ALTHOUGH A FEW FAINT SATELLITE
SUSPECTS HAVE BEEN ENCOUNTERED NONE
COULD BE SATISFACTORILY CONFIRMED OR RE—
COVERED. SOME WERE UNDOUBTEDLY UNUSUAL
DEFECTS IN PHOTOGRAPHIC EMULSIONS,
OTHERS APPEAR TO HAVE BEEN TINY ASTEROIDS
BRUSHING PAST THE EARTH IN THEIR ELIPTICAL

ORBITS AROUND THE SUN,

FIVE PRINCIPAL PAPERS HAVE BEEN

PUBLISHED AND DISTRIBUTED BY THE GROUP,

""Prorosep GeobeTic TRIANGULATION FROM
aN Unmannen Oreitar VenicLe By Means
oF SaATeELLITE SearcH TEecHNiQue'! By
CLype W. TomsaucH, Jetr PropuLsion,
May 1955,

""PHoTOGRAPHIC T RACKING OF AN EARTH

Ty

SateruiTe'" By CLype W, TomBAUGH AND

Brabrorp A, SwmiTH, PHvysicaL Science

LasoraTtory, NMCALMA, 10 ApriL 1956,

""ProrosaL For PHoTOGrAPHIC AcQuisiTION
AND TRACKING OF ArTIFICIAL SATELLITES''
By CLype W, TomBaucH anp Brapbrorbp A,

SmiTtH, PuysicaL Science LasoraTory,

NMCA¢{MA, 25 May 1956,
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Quito STATION

"InTERIM ReEPORT ON SEARCH FOR SmAaLL
EArTH SATELLITES FOrR THE PERIOD 1953-—
1956"" By CLype W, TomsaucH, PuysicaL
Science LaeoraTtory, NMCA¢MA, 1 OcT
1956,

""By—-ProbucTts oF THE SearcH For NaTu-
RAL SATELLITEs oF THE EArTH''BY CHARLES
F. Caren, Jr., Sky ano TerLescore,
Fee 1957,

THE SEARCH FOR NATURAL SATELLITES
1S NEARING CONCLUSION AND WILL BE BROUGHT
TO A CLOSE AT THE END OF THIS YEAR, AL—
THOUGH THE RESULTS HAVE BEEN NEGATIVE,
THE SEARCH HAS NEVERTHELESS MADE A
SIGNIFICANT CONTRIBUTION TO THE GENERAL
KNOWLEDGE OF THE SPACE CONTENT WITHIN

THE MOON's orBIT.

DuURrRING THE COMING YEAR, THE GROUP
WILL FOCUS ITS ATTENTION ON GEOPHYSICAL
RESEARCH OF THE MOON AND PLANETS, |HE

MAIN OBJECT OF THE STUDY WILL BE THE
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PLANET MARS, WHICH WILL MAKE A CLOSE AP—
PROACH TO THE EARTH IN NOVEM BER, MARS,
THE MOST CONTROVERSIAL OF ALL OF THE
PLANETS, WILL BE PHOTOGRAPHED CONTINU—
OuUsSLY THROUGHOUT A FOUR MONTH PERIOD IN
AN EFFORT TO LEARN MORE ABOUT ITS ATMOS—
PHERE, SURFACE FEATURES, AND SEASONAL
CHANGES. OF SPECIAL INTEREST WILL BE THE

" anp THE ""Mar1a'!, RE-

MarTian "'canaLs
PORTED TO BE AREAS OF A LOW FORM OF PLANT
LiFe, IN abbiTion TO MaARs A cLOSE
PHOTOGRAPHIC SURVEILLANCE WILL BE KEPT ON
THE PLANETS JupPITER AND VENUS AND THE
Moon., Since THE Moon rREPRESENTS MAN'S
FIRST INTERPLANETARY TARGET FOR SPACE
TRAVEL, AN INTENSIVE STUDY WILL BE DI—
RECTED TOWARD ITS SURFACE FEATURES AND
GEOLOGY. A REGULAR EXAMINATION OF VENU—
SIAN ATMOSPHERE IN THE ULTRAVIOLET, AND
COLORIMETRIC STUDIES OF JUPITER'S MULTI-
COLORED ATMOSPHERE, ALONG WITH THE ABOVE
MENTIONED INVESTIGATIONS, ARE EXPECTED
TO ADD MUCH TO OUR KNOWLEDGE OF THE

PHYSICAL MAKEUP OF THE MOON AND PLANETS,



R.K. SHErRBURNE

For THE PAST TWO YEARS THE PaysicaL
SciencE LLABORATORY HAS BEEN WORKING WITH
THE FILM UNIT OoF THE LoweLL EbucaTioNnaL
FounbaTion oF Boston, MassacHuseTTs, IN
THE PRODUCTION OF A SERIES OF THIRTEEN
ONE-HALF HOUR EDUCATIONAL MOTION PIC—
TURES THAT COVER THE VARIOUS SCIENTIFIC
DISCIPLINES OF THE INTERNATIONAL
GeorHysicaL. YEAR, THE WORK 1S UNDER
THE aEGis oF THE U, S, NationarL CommiITTEE
For IGY AND HAS BEEN FINANCED BY THEM AND
By THE NaTiONAL Science FounpaTion, wiTH
THE DUAL OBJECTIVES OF INFORMING THE
GENERAL PUBLIC OF THE MEANING AND SIGNIF—
icance oF THE IGY AND OF HELPING TO
ATTRACT YOUNG STUDENTS INTO SCIENTIFIC
CAREERS, |HE SUBJECTS OF THE FILMS ARE
AS FOLLOWS: (1) InTrRODUCTION, (2) Sorar

Activity, (3) GEomaGnETISM, (4) AurORrRA,

(5) lonospPHERE, (6) Cosmic Ravrs,
(7) MeTeOROLOGY, (8) OceANOGRAPHY,
(9) Graciorogy, (10) SeismorLocy, (11)

GraviTy, LonciTupe anp LaTiTune, (12)
RockeTs, (13) SATELLITES.

THE FIRST YEAR OF THIS PROJECT
(1 JuLy 1956 — 30 JunE 1957) WAS THE PERIOD
OF THE PILOT FILMS, AND SAW THE LABORA—
TORY IN CHARGE OF SCRIPT RESEARCH,
SCRIPT WRITING, TRAVEL AND SHOOTING
ARRANGEMENTS FOR CAMERA CREWS, SUPER—
VISION OF ANIMATION DRAWING, AND
ASSISTING WITH CAMERA DIRECTION AND WITH
EDITING OF THE THREE PiLoTr rFiLms (Nos,
2, 3, 4), WHICH WERE BROUGHT TO COM-
PLETION OR NEAR COMPLETION IN THE
Boston stubios o WGBH sy THE ENnD OF

THE YEAR,

EACH OF THE SUBJECT MATTER AREAS

WAS THOROUGHLY RESEARCHED IN THE LOCAL
Ficmineg IGY

LIBRARY, IN PUBLICATIONS FROM OTHER
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ExampPLEs oF ANnimaTion LavouTs

LIBRARIES, AND IN SPECIAL PUBLICATIONS
oF THE IGY scienTisTs. INTERVIEWS WERE
ALSO HELD WITH MANY OF THESE SCIENTISTS,
AND ON THE BASIS OF ALL OBTAINED INFORMA~—
TION, A SERIES OF NINE REPORTS WAS
WRITTEN THAT EXPLAINED THE SCIENTIFIC
PROBLEMS BEING INVESTIGATED AND SUG-—
GESTED HOW THE FILMS MIGHT DEVELOP THE

INVESTIGATIONS INTO A ''sTORY'',

SiMuLTANEOUSLY, A SERIES OF
SKETCHES WAS DRAWN AT THE PHyYSICAL
Science LABORATORY TO GUIDE THE ANI-
MATION STUDIO IN PREPARING ANIMATED
SEQUENCES FOR THE FILMs, ALSO DURING
THIS PERIOD CAMERA CREWS WORKED OUT OF

17

Boston 10 FiLm "Live'' IGY acTiviTiESs

AROUND THE WORLD,
NATIONAL TELEVISION RELEASE IS
SLATED BEGINNING IN JANUARY OF 1959, AND

DISTRIBUTION TO AUDIO-VISUAL LIBRARIES IN
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HIGH SCHOOLS AND COLLEGES IS ALSO

PLANNED,

IN THIS PROJECT THE LABORATORY HAS
ASSISTED IN THE PRODUCTION OF A FILM
SERIES UNIQUE IN EDUCATIONAL FILM MAKING,
THE GRANTS UNDER WHICH IT 1S BEING MADE
ARE THE LARGEST EVER MADE TO EDUCATIONAL
TELEVISION] THE SERIES ITSELF IS THE MOST
AMBITIOUS OF ITS KIND EVER UNDERTAKEN BY
EDUCATIONAL TELEVISION, INVOLVING, AS IT
HAS, COVERAGE OF WORLD—WIDE SCIENTIFIC
EFFORT DURING THE INTERNATIONAL GEO-
PHYSICAL YEAR, [ HATIT PROMISES SUCCESS
1S EVIDENT IN THE WIDESPREAD FAVORABLE
COMMENT ON THE INITIAL PILOT FILM, BOTH
FROM THE SCIENTIFIC COMMUNITY, WHICH IS
NOTORIOUSLY CRITICAL OF MOST EFFORTS TO
"TeUT SCIENCE ON FILM, '' AND FROM CERTAIN
HoLLywoob PRODUCERS WHO ARE ENGAGED IN
SIMILAR PROJECTS SUPPORTED BY PRIVATE

MONEY,




ALserT Burris

THE MAJOR WORK DURING 1957-58 HAS
BEEN THE GATHERING OF INFORMATION ON
THE FEASIBILITY OF SOLAR HEATING A DWEL~—
LING IN THIS AREA USING A SYSTEM OF
REASONABLE CONSTRUCTION cosTs, A FEw
HEATED AIR COLLECTOR SYSTEMS HAVE BEEN
TRIED BY INDIVIDUALS WITHIN THE STATE,
BUT THESE HAVE NOT BEEN VERY SUCCESSFUL.,
A RECENT DEVELOPMENT OF SHEET METAL
STRIFP KNOWN AsS JTUBE—-IN-STRIP BY THE
Revere CaorPer Anp Brass CompPany Has
OPENED THE POSSIBILITY OF CIRCULATING AND

HEATING WATER RATHER THAN AIR,

THROUGH AN AGREEMENT wiTH Dr, Jack
SOULES, ASSISTANT PROFESSOR OF PHYSICS,
NMCA%MA, AN EXPERIMENTAL SYSTEM HAS
BEEN INSTALLED IN HIS HOUSE A FEW MILES
SOUTH OF THE COLLEGE. UNDER THE TERMS
OF THE AGREEMENT, THE LABORATORY MAY
TAKE THE DATA ON THE SYSTEM FOR A PERIOD
OF FIVE YEARS AND MAY ALSO MAKE MINOR
CHANGES IN THE SYSTEM WHEN THIS SEEMS
NECESSARY OR DESIRABLE, |HUS, THE LABO—
RATORY HAS IN EFFECT A FULL—-SCALE SOLAR
HEATING SYSTEM AVAILABLE FOR CERTAIN
EXPERIMENT AND PERFORMANCE STUDIES AND
AT A FRACTION OF THE COST ON CONSTRUC—
TING A COMPARABLE BUILDING COMPLETELY
OWNED BY THE LABORATOCRY,

FLAT PLATE GLASS COLLECTORS THAT
TRAP THE SUN'S HEAT IN MUCH THE SAME WAY
AS AN ORDINARY GREENHOUSE OR HOTBED ARE
PLLACED IN THREE BANKS’ ONE BEHIND THE
OTHER, AND FORM AN INTEGRAL GROUP, PART
OF THE ROOF OF THE HOUSE, |HE TRAFPED
HEAT BENEATH THE GLASS 1S ABSOREED BY A
COLLECTOR PLATE AND CARRIED TO A STORAGE
TANK BY CIRCULATING WATER WITHIN THE

11 S

BUILT—IN TUBES OF THE PLATE, THE

&

Tuse-iIN-STrRIP
HEATED WATER IS STORED IN AN UNDERGROUND
TANK THAT HOLDS 2500 GALLONS, APPROXI-
MATELY ENOUGH TO RETAIN SUFFICIENT HEAT
FOR THE HOUSE ON ONE RATHER COLD WINTER

DAY,

THE WATER WHICH TRANSPORTS HEAT
FROM PLACE TO PLACE IS CONTAINED IN TWO
CLOSED SYSTEMS? (1) TO TRANSPORT HEAT
FROM THE COLLECTORS TO THE STORAGE TANK
AND (2) TO CARRY THE HEAT FROM THE STOR-
AGE TANK FOR USE IN THE HOUSE, WlTHlN
THE HOUSE AIR IS WARMED BY THE CIRCULATING
WATER AND DISTRIBUTED TO ALL PARTS OF THE
HOUSE BY A DUCT SYSTEM, MUCH AS IN THE
CONVYENTIONAL HOT—AIR CIRCULATION DESIGNS,
A SIMPLE BUT EFFECTIVE CONTROL SYSTEM
HAS BEENDESIGNED WHICH MAKES IT UNNECES—
SARY TO MANUALLY TURN THE COLLECTOR
PUMPS ON OR OFF, THE TEMPERATURE
DIFFERENCE BETWEEN THE WATER FROM THE
COLLECTOR AND THE WATER FROM THE STOR-
AGE TANK IS MONITORED AND CIRCULATION IS
MAINTAINED AS LONG AS THE TEMPERATURE
DIFFERENCE EXCEEDS A PREDETERMINED
VALUE, SomEe INFORMATION IS OBTAINED
FROM THERMO—-COUPLES LOCATED AT PERTI-
NENT POINTS AROUND THE SYSTEM AND IN

THE SOIL AROUND THE STORAGE TANK,

INsTALLATION WAS cOMPLETED IN JAN-
UARY 1958, THEREFORE THE SYSTEM HAS NOT
BEEN IN OPERATION FORA COMPLETE HEATING
SEASON; YET SOME PERTINENT OBSERVATIONS

CAN BE MADE,
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SUFFICIENT SOLAR HEAT WAS PROVIDED
TO ENABLE THE SOULES FAMILY TO LIVE IN
THE HOUSE ALL WINTER WITH ONLY A FIRE—
PLACE FOR HEAT, AT TIMES THE COMFORT
LEVEL WAS NOT HIGH, BUT TOLERABLE, IT
IS ESTIMATED THAT DURING THE COLDEST
WINTER MONTHS ABOUT ONE—HALF OF THE HEAT
REQUIREMENTS WAS SUPPLIED BY THE SOLAR
sYsTEM. FROM THE LATTER PART OF F EBRU-
ARY ON, AUXILIARY HEAT WAS NEEDED, ONLY
MINOR MECHANICAL DIFFICULTIES SUCH AS A
PARTED HOSE CONNECTION ON ONE OR TWO
OCCASIONS AND PUMP FAILURE DUE TO AIR IN
THE SYSTEM WERE ENCOUNTERED, No oveEr—
HEATING IN THE COLLECTORS, AS WAS FEARED
MIGHT TAKE PLACE IN SUMMER MONTHS, HAS
YET OCCURRED, [HE WATER—-ANTIFREEZE
SOLUTION WAS LEFT IN THE INOPERATIVE
SYSTEM TO CHECK THIS AND ONLY A MODER—
ATE PRESSURE HAS BUILT UP, THE LACK OF
SUMMER OVERHEATING IS DUE LARGELY TO
THE UNFAVORABLE ANGLE OF INCIDENCE OF
THE SUN'S RAYS ON THE COLLECTOR FACE,
CHANGES IN SOIL TEMPERATURES ABOUT THE
STORAGE TANK SHOW THAT AN UNDESIRABLY
LARGE AMOUNT OF HEAT IS BEING LOST TO THE
GROUND, BURYING THE TANK IN THE SOIL
WAS AN EXPERIMENT TO DETERMINE WHETHER
OR NOT THIS WOULD BE THE cAse, ORDIN-
ARILY, THE SOIL IS DRY, AND THEREFORE,
A GOOD INSULATOR, BUT IT HAS RECEIVED
CONSIDERABLE MOISTURE DURING THIS SUM-—

MER, THIS HAS LOWERED THE INSULATING

PROPERTY ., lT ALSC BECAME APPARENT THAT
THE COLLECTOR SYSTEM HEAT EXCHANGER
WAS EITHER INADEQUATE OR THAT RUST DE-
POSIT FROM THE TANK WATER HAD IMPAIRED

ITS EFFICIENCY,

Prior To THE SOULES SOLAR HEATING
SYSTEM, THE EFFICIENCY OF THE COLLECTOR
UNITS WAS STUDIED WITH A SMALL TEST COL~
LECTOR IN THE LABORATORY., EFFICIENCY OF
THE COLLECTOR VARIED FROM ABOUT 75% AT
90° F To asoutr 35% at 145° F  water
TEMPERATURE., A PAPER DESCRIBING THIS
WORK AND THE RESULTS OF IT WAS PRESENTED
At THE AAAS REGIONAL MEETING IN Las
Vecas, New Mexico, i1n ApriL 1958, ThHE
CHOICE OF THE NUMBER OF TUBES INCORPO—
RATED IN THE COLLECTOR-PLATES WAS
DETERMINED BY CALCULATION OF THE
TEMPERATURE GRADIENT ACROSS THE SHEET
BETWEEN THE TUBES, PRELIMINARY MEAS-—
UREMENTS MADE ON ACTUAL TEST ITEMS
AGREED RATHER WELL WITH THE COMPUTED
VALUES, SOME FURTHER WORK 1S BEING
DONE ON THIS TO DETERMINE EXPERIMENTAL
VALUES MORE PRECISELY FOR COMPARISON

WITH THE THEORY,

AT THE PHysicaL Science Lasora-
TORY MEASUREMENTS OF THE AMOUNTS OF
SOLAR ENERGY PER UNIT AREA PER UNIT TIME
INCIDENT ON TEST COLLECTORS HAVE BEEN

MADE,

SouLes House unper CoNsTRUCTION



Sorar HeaT CoLLEcTORS

IMMEDIATE PLANS FOR THE FUTURE ARE
TO COMPLETE THE STUDY OF TEMPERATURE
GRADIENTS IN THE COPPER TUBE—IN—STRIP
MATERIAL., CERTAIN MODIFICATIONS ARE
PLANNED FOR THE SOULES_ SOLAR HOUSE BE-—
FORE THE NEXT HEATING SEASON, THE
STORAGE TANK AND LINES TO THE HOUSE WILL.
BE INSULATED, THE HEAT—EXCHANGER PROB-—
LEM WILL BE RECONSIDERED AND CHANGES
WILL PROBABLY BE MADE IN THE PUMP
LOCATION TO GET MORE RELIABLE OPERATION,
More COMPLETE INSTRUMENTATION WILL BE
INSTALLED, COOLING OF WATER BY RADIA—
TION AT NIGHT FROM THE COLLECTORS MAY
BE INVESTIGATED, DEPENDING UPON THE
OUTCOME OF SIMILAR EXPERIMENTS WITH
THE SMALL TEST COLLECTOR,

STORAGE OF HEAT IS ONE OF THE BASIC
PROBLEMS OF THE UTILIZATION OF SOLAR
ENERGY FOR HEATING PURPOSES., SO-CALLED
CHEMICAL HEAT STORAGE IS QUITE PROMISING,
HOWEVER, ATTEMPTS AT ITS USE HAVE BEEN
GENERALLY UNSUCCESSFUL BECAUSE OF
CERTAIN PROBLEMS, |IT APPEARS THAT CON-—
SIDERABLE BASIC RESEARCH MAY BE NEEDED
BEFORE CHEMICAL HEAT STORAGE CAN BE
MADE PRACTICAL, LITTLE WORK HAS BEEN
DONE IN THIS AREA BUT IT IS PLANNED TO
INCREASE THESE INVESTIGATIONS DURING THE
COMING YEAR, THE DESIGN OF THE SOULES
HOUSE SOLAR TANK IS SUCH THAT CHEMICAL
HEAT STORAGE COULD BE SUBSTITUTED FOR

WATER STORAGE IF DESIRED,
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R.W.DresseL

THE DISTRIBUTION OF ELECTROMAG—
NETIC RADIATION IN SPACE IS GOVERNED BY
THE DISTRIBUTION OF CURRENTS IN THE
GENERATING SOURCE BUT THE RELATIONSHIP
IS COMPLEX AND REQUIRES SPECIAL METHODS
TO DEDUCE ONE FROM A KNOWLEDGE OF THE
OTHER., THIS PROBLEM HAS BEEN A SUBJECT
OF INVESTIGATION RESULTING IN THE DEVELOP—
MENT OF A METHOD cALLED THE CURRENT
TransForm METHOD FOR INTERPRETING AND
CALCULATING EITHER THE RADIATION FIELD
OR THE CURRENT DISTRIBUTION REQUIRED.
AN EXTENSION OF THE INVESTIGATION PRO-
DUCED A TECHNIQUE FOR MEASURING THE
MICROWAVE CURRENTS INDUCED IN A
CONTINUOUS METALLIC SURFACE, [|HESE
MEASUREMENTS ARE MADE AT 10,000 mMmEGA-
CYCLES PER SECOND WITH A SHIELDED IMAGE
LOOP PROBE DESIGNED TO RESPOND TO THE
AMPLITUDE, POLARIZATION AND PHASE OF THE

CIRCULATING CURRENT, lNTERESTl NG RESULTS
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OF THESE MEASUREMENTS HAVE SHOWN THE
PRESENCE OF CHARACTERISTIC MODES FOR THE
CURRENT DISTRIBUTIONS THAT CAN BE SYS-—
TEMATICALLY CLASSIFIED IN TERMS OF THE

CONDITIONS FOR EXCITATION,

SUPPORT FOR THIS WORK HAS COME
From THE AppPLIED Frysics LasoraTorY OF
Tue Jonuns Hopkins Uwniversity. One
TECHNICAL REPORT HAS BEEN WRITTEN AND
A FINAL REPORT IS IN PREPARATION COVERING
THE RECENT RESULTS OF THESE INVESTIGA—
TiIONS, A TECHNICAL PAPER DESCRIBING THE
CurRENT TRANSFORM MeTHoOD WAS
pELIVERED IN AucusT 1955 aT THE BouLber
LLasoraTOrIES OF THE NaTionaL Bureau orF
STANDARDS, ANOTHER PAPER WAS DELIVER—
ED IN MAy 1958 AT THE ANNUAL MEETING OF
THE SOUTHWESTERN SECTION OF THE
AmERrican AssociaTioN FOrR THE AbDVANCE-

MENT oF SclENCE,




R.W.DresseL

""eerrITE'' APPLIES TO A

THE TERM
GENERAL CLASS OF METALLIC OXIDES OF WHICH
IRON OXIDE 1S THE CHIEF COMPONENT, ONE
EXTREMELY INTERESTING PROPERTY OF THE
FERRITES IS THAT THEY ARE ''GYROMAG-—
NETIC'', A TERM USED TO DESCRIBE THE
INTERACTION OF THE FERRITE MEDIUM AND AN
ELECTROMAGNETIC WAVE., WHEN AN ELEMENT
OF FERRITE MATERIAL 1S INTRODUCED INTO A
WAVEGUI DE AND MAGNETIZED BY AN EXTERNAL~—
LY APPLIED FIELD THE STATE OF POLARIZATION
OF THE ELECTROMAGNETIC WAVE WILL BE
CHANGED IN PROPORTION TO THE INTENSITY OF
MAGNETIZATION, [INTERFERENCE BETWEEN
REFLECTED AND INCIDENT WAVES WITHIN THE
GUIDE THUS DEPENDS UPON THE MAGNETIZA—

TION OF THE SAMPLE,

A sTuby OF THESE INTERFERENCE
PHENOMENA HAS BEEN MADE OVER A FREQUENCY
RANGE FROM 8,000 TO 12,000 MEGACYCLES

PER SECOND, lNTERPRETATION OF THE MEAS-—

URED DATA HAS BEEN MADE IN TERMS OF
THEORETICAL RESULTS DERIVED FROM AN
APPLICATION OF THE SCATTERING FORMULA-—
TION OF THE FIELD EQUATIONS, lT HAS BEEN
POSSIBLE TO REDUCE THE VERY COMPLEX
WAVE INTERACTIONS TOA RELATIVELY SIMPLE
DESCRIPTION INVOLVING ONLY THREE PAIRS OF

INDEPENDENTLY MEASUREABLE PARAMETERS,

INITIAL PHASES OF THE INVESTIGATION
WERE BEGUN UNDER A CONTRACT WITH THE
AprprLiED PHysics LaBoraTory oF ThHe Jonns
Hopkins UnivErsiTy., More ReECENTLY, THE
WORK HAS BEEN suPPORTED BY THE AIr ForcE
Ofrrice oF ScienTiFic ResearcH, A bpe-
TAILED TECHNICAL REPORT HAS BEEN WRITTEN
AND suBMITTED TO THE AIrR FoOrRcE AND OTHER
INTERESTED ORGANIZATIONS, In May 1958 A
PAPER DESCRIBING THE RESULTS OF THE IN-—
VESTIGATION WAS DELIVERED AT THE ANNUAL
MEETING OF THE SOUTHWESTERN AND RoOcKY
MounTain SeEcTion oF THE AMERIcAN Asso-
CIATION FOR THE ADVANCEMENT OF SclENCE,

Two UNDERGRADUATE ASSISTANTS
HAVE PERFORMED MOST OF THE MEASUREMENTS

AND MANY OF THE REQUIRED COMPUTATIONS,

FerriTE TEsSTING SETUP



H.B.WiLLiams

Since 1949 THIS PROJECT, UNDER
sPONSORSHIP OF THE APPLIED Prvysics L.aso-
RAaTORY, 1HE Jonns Hopkins UniversiTy,
HAS BEEN GATHERING AND INTERPRETING
FUNDAMENTAL INFORMATION IN THE FIELD OF
''"'scaseous ELECTRONICS, '' A TERM APPLIED
TO ALL PHENOMENA WHICH INVOLVE THE
IONIZATION OF ATOMS AND MOLECULES. T|HE
WORK HAS BEEN PERFORMED AT GAS PRES-—
SURES OF THE ORDER OF ONE MILLIONTH OF
ATMOSPHERIC PRESSURE, USING DRY AIR,
HELIUM AND HYDROGEN GASES, RADIO FRE-
QUENCY POWER IN THE RANGE 20-200
MEGACYCLES PER SECOND IS APPLIED TO TWO
DISK—SHAPED ELECTRODES, CAUSING A GLOW

DISCHARGE TO APPEAR BETWEEN THEM,

A GREAT DEAL OF INFORMATION HAS
BEEN OBTAINED CONCERNING THIS GENERAL
TYPE OF PHENOMENON AND CONSIDERABLE
PROGRESS HAS BEEN MADE IN THEORETICAL
INTERPRETATION OF THE DATA, HOWEVER,
THE OBSERVATIONS HAVE SOMETIMES BEEN
SPECTACULAR AND VERY DIFFICULT TOINTER-—
PRET THEORETICALLY, UNDER CERTAIN
CONDITIONS BRILLIANT GLOWING CLOUDS OF
GAS APPEAR BETWEEN THE ELECTRODES WHICH
SO FAR HAVE DEFIED THEORETICAL DESCRIP-

TION,

THE PROJECT HAS PUBLISHED TWwWO

PAPERS:

""The Seconbary ELectron REesonancE
MecHanism oF Low Pressure HicHu-~

" By ALBERT

Frequency Gas Breakbown
J. Hatcn ano H. Barter WiLLiams,

JournaL oF AprpLiep Puysics ApriL 1954,

""A Turee Dimensionar PorenTian Werr!'
By H. Barter WiLLiams,

Review SepTeEmBER 1, 1957,

PuysicaL

ANOTHER PAPER 1S NOW BEING PRE-—
SENTED FOR PUBLICATION BY MRr, HaTtch anD
Mgr. WILLIAMS ANDA FOURTH PAPER IS UNDER
PREPARATION BY MR, WiLLiams, [N appDiTIiON

THE HANDBUCH DER PHYS!K QUOTES THESE

PAPERS AS THE DEFINITIVE WORK [IN THIS
BRANCH OF GASEOUS ELECTRONICS, SlX
PAPERS HAVE BEEN READ BEFORE THE ANNUAL

Gaseous ELecTtronics CoNFERENCES,

DuriING THE YEAR 1957-58 WORK HAS
PROGRESSED IN TWO DISTINCT DIRECTIONS,
NAMELY, CONTINUATION OF THE STUDY OF THE
CAUSE OF THE ONSET OF THE GLOW DISCHARGE,

""sreakDOWN'T,

COMMONLY REFERRED TO AS
AND INITIATION OF STUDIES OF THE PROPERTIES
OF THE GLOW DISCHARGE AFTER BREAKDOWN

OCCURS,

ONE ASPECT OF THE STUDY OF THE
GLOW DI SCHARGE AFTER BREAKDOWN OCCURS
HAS AROUSED INTEREST THROUGHOUT THE
SCIENTIFIC COMMUNITY., UNDER CERTAIN
CONDITIONS AFTER THE GLOW HAS BEEN
STARTED, A THREE DIMENSIONAL POTENTIAL
WELL FOR POSITIVE IONS (IONS ARE TRAPPED
IN A REGION IN SPACE) CAN BE CREATED,
THE SIGNIFICANCE OF THIS IS THAT IONIZED
ATOMS CAN BE HELD WITHIN THE SPACE OF
APPARATUS FOR AN INDEFINITE PERIOD OF
TIME WITHOUT EVER TOUCHING THE WALLS OF
THE APPARATUS, [HUS IT IS POSSIBLE TO
CONTAIN GASES WITHIN THE APPARATUS WHICH
HAVE TEMPERATURES OF MILLIONS OF DE-—
GREES, BUT WHICH WILL NOT DAMAGE THE
WALLS OF THE CONTAINER, [THIS IS AN
IMPORTANT ASPECT OF PRODUCI NG POWER
FROM THERMONUCLEAR PROCESSES (TAMING
THE H-Bome For PEacE TIME use), IT ALso
IS IMPORTANT IN THAT IT CAN DUPLICATE
CONDITIONS IN THE STARS AND THEREFORE IS
AN EXCELLENT LABORATORY TOOL. FOR

ASTRONOMERS,




STATE GLOW DISCHARGE
IN THE STUDY OF

IN PROCESS FOR THE DEVELOPMENT AND STUDY OF THE

PLANS ARE
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J.A.SouLEs

IT IS POSSIBLE TO INVESTIGATE THE
STRUCTURE AND PROPERTIES OF CRYSTALS BY
MEASURING THE MANNER IN WHICH X——RAYS
ARE SCATTERED AND REFLECTED AS THEY PASS
THROUGH THE TEST MATERIAL, EECAUSE AIR
AT ATMOSPHERIC PRESSURE ABSORBS AND
SCATTERS X—RAYS IT 1S NECESSARY TO PER-—
FORM THESE EXPERIMENTS IN AN EVACUATED

CHAMBER,

A pouBLE-PURPOSE X—RAY SPECTROM—
ETER HAS BEEN CONSTRUCTED,; AND
PRELIMINARY MEASUREMENTS ON SINGLE
CRYSTALS USING KNOWN X—RAY PATTERNS ARE
IN PROGRESS TO DETERMINE THE QUALITY OF
THE INSTRUMENT. A COMPLETE ELECTRONIC
SYSTEM FOR THE PROTECTION AND REGISTRA—
TION OF THE X—RAYS HAS BEEN ASSEMBLED
AND IS IN OPERATION, [FOR THE DETECTION
oF X—RAYS TO WAVELENGTHS OF TEN ANG—
STROM UNITS, TWO PHOTON COUNTER TUBES

USING VERY THIN BERYLLIUM WINDOWS HAVE
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BEEN PREPARED AND ARE BEING TESTED, THE
STEEL BELL FORMING THE VACUUM CHAMBER
AND ITS ASSOCIATED PARTS HAVE NOT YET

BEEN TESTED FOR VACUUM TIGHTNESS,

A PRELIMINARY PROBLEM WILL BE A
STUDY OF THE FLUORESCENCE EMISSION FROM
ASHED RANGE GRASSES IN AN ATTEMPT TO
MEASURE THE EXISTENCE OF EXTREMELY
SMALL AMOUNTS OF SOME ELEMENTS, THIS
PROJECT, UNDERTAKEN IN COOPERATION WITH
THE ANIMAL HUSBANDRY DEPARTMENT, WILL
SERVE AS A PRACTICAL TEST OF THE USEFUL—

NESS OF THE NEW SPECTROMETER,

lT WAS PLANNED TO MAKE STUDIES ON
ARTIFICIAL ORGANIC CRYSTAL.S., THIS WORK
HAS BEEN DELAYED DUE TO A SHORTAGE OF
PERSONNEL, BUT IS NOwW UND.ERWAY AGAIN,
THIN FILMS OF CALCIUM STEARATE HAVE
DEPOSITED AND THERE IS CONSIDERABLE HOPE
THAT LARGE SINGLE CRYSTALS CAN BE GROWN

BY THE SAME METHOD,




R.J.Sasin ano W, J,JoosTEN

A STATION FOR TRACKING ARTIFICIAL
SATELLITES 1S NOW BEING INSTALLED IN THE
PLAYBACK STATION, THE TRACKING IS ACCOM-—
PLISHED BY RECORDING THE APPARENT
FREQUENCY SHIFT OF THE SATELLITE
TRANSMITTER AS THE SATELLITE PASSES

OVER OR NEAR THE STATION,

THERE ARE TWO PRIMARY DIFFICULTIES
IN MAKING USEABLE AND ACCURATE RECORDINGS
OF THE RADIO SIGNALS, THE SIGNAL RECEIVED

FROM THE SATELLITE IS ABOUT ONE TEN-

MILLIONTH OF THE STRENGTH OF A SIGNAL
FROM A LOCAL RADIO STATION AND ABOUT ONE
FIFTY-THOUSANDTH OF THE STRENGTH OF A
SIGNAL. FROM A TELEVISION STATION, Be-
CAUSE IT IS SO WEAK, EXTREMELY SENSITIVE
RECEIVING EQUIPMENT IS NECESSARY, THE
DESIGN OF THE RECEIVING ANTENNA ALSO
BECOMES OF PRIME IMPORTANCE FOR OBTAIN—
ING THE STRONGEST SIGNAL POSSIBLE, AT
PRESENT THE ANTENNA IS ALSO POSITIONED
TO FAVOR POLAR ORBITS WHICH PASS BE-—

TweeN New Mexico CorLrece oF AEtMA anp
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THE UNIVERSITY OF TEXAS, AUsTIN, [EXxAs.
For EQUATORIAL ORBITS, THE ANTENNA WILL
BE RE-POSITIONED FOR BEST RECEPTION

FROM THE PARTICULAR ORBIT,

THE SECOND DIFFICULTY IS MAINTE-—
NANCE OF THE STABILITY OF ALL RECORDING
AND RECEIVING EQUIPMENT, |HE FREQUENCY
SHIFT IS MEASURED BY COMPARING THE
SATELLITE FREQUENCY TO A REFERENCE FRE—
QUENCY GENERATED IN THE RECEIVING
sTATION, IF A CHANGE OCCURS IN THE
REFERENCE FREQUENCY WHILE RECORDING A
SATELLITE PASS, THIS PRODUCES AN ERROR
IN THE RECORDED DATA, |HE STABILITY OF
THE REFERENCE OSCILLATOR WILL BE SUCH
THAT THE REFERENCE FREQUENCY WILL NOT
VARY MORE THAN ONE CYCLE OUT OF A BILLION
FOR PERIODS OF 30 MINUTES, NOR MORE THAN
ONE CYCLE OUT OF A HUNDRED—MILLION FOR

PERIODS OF A DAY,

THE SHIFT FREQUENCY WILL BE RE-—
CORDED ON TAPE ALONG WITH THE TIME
SIGNAL GENERATED AND TRANSMITTED BY
WWYV in WasHingTon, D, C, A TIME sic-
NAL DERIVED FROM  THE REFERENCE
OSCILLATOR WILL ALSO BE SIMULTANEOUSLY
RECORDED sO THAT Loss oF THE WWV Time
SIGNAL WILL NOT INVALIDATE THE DATA,
THE DATA ARE TAKEN FROM THE TAPE AND
FED INTO A COMPUTER TO SOLVE FOR THE
PARAMETERS WHICH DEFINE THE ORBIT OF

THE SATELLITE.,

To INCREASE THE ACCURACY OF DETER~—
MINING THESE ORBIT PARAMETERS, A SIMILAR
STATION WILL BE IN OPERATION AT THE
UniversiTy oF Texas, THE TwoO seETs oOF
DATA, TAKEN APPROXIMATELY 600 MILES
APART, WILL BE USED TO TRIANGULATE THE

ORBIT TO PROVIDE INCREASED ACCURACY,

THis PROJECT wAs INITIATED IN JuNE
1958 SO THAT CONSTRUCTION AND INSTALLA—
TION HAVE JUST BEEN STARTED,
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THIS GROUP IS ENGAGED IN THE DEVEL~—
OPMENT OF NEW ELECTRONIC CIRCUITRY,
EMPHASIS IS ON MINIATURE RUGGED CIRCUITS
WHICH CAN WITHSTAND SEVERE ENVIRON-
MENTAL CONDITIONS SUCH AS ARE ENCOUNTERED
IN INSTRUMENTATION OF SMALL SOUNDING
ROCKETS, SEVERAL NEwW OR IMPROVED MODI-—
FIED CIRCUITS HAVE BEEN DEVELOPED DURING
THE PAST YEAR, ONE OF THESE INVOLVES
THE MODIFICATION OF A RADAR BEACON, USED
IN TRACKING MISSILES THAT ARE TOO SMALL
TO BE TRACKED BY REFLECTION SIGNALS, IN
SUCH A WAY THAT EVENTS OCCURRING IN THE
MISSILE DURING FLIGHT CAN BE TRANSMITTED
ON THE BEACON SIGNAL, THIS WAS ACCOM-—
PLISHED BY ENCODING THE MISSILE EVENTS
INTO SPECIAL TELEMETERING WORDS THAT
BLANK OUT CERTAIN GROUPS OF THE RADAR
RETURN SIGNALS GENERATED BY THE BEACON
TRANSPONDER, THIS MADE IT POSSIBLE TO
OBTAIN TELEMETERED INFORMATION WITHOUT
CARRYING THE ADDITIONAL WEIGHT OF A
TELEMETERING TRANSMITTER, THIS SYSTEM
WAS UTILIZED INGATHERINGDATA FROM E X—

PErRIMENTAL POGO rockeTs,

IN ANOTHER CASE STANDARD TELE-
METERING EQUIPMENT WAS MODIFIED FOR USE
IN OBTAINING MISSILE VIBRATION,
TEMPERATURE AND ACCELERATION CONDITIONS
in POGO ReEsSeEARCH ROCKETS. TeLEME-
TERING CIRCUITRY USING SMALL ROCKETS
FOR MEASURING THE CONCENTRATION OF
OZONE AT HIGH ALTITUDES WAS DEVELOPED
For THE OFrrFice orF NavaL REesearcH.
ANOTHER SYSTEM WAS DEVELOPED FOR
ELECTRONICALLY SIMULATING THE SIGNALS
NORMALLY PRODUCED BY FAST—MOVING AIR—
CRAFT WHEN BEING TRACKED BY A CONTINUOUS
WAVE RADAR, THIS CIRCUITRY WILL BE
MINIATURIZED AND ARRANGED IN A COMPACT

PACKAGE BEFORE IT IS PUT IN ACTUAL USE,




R.H.Duncan

THE ANTENNA GROUP IS ENGAGED IN
BOTH BASIC AND APPLIED RESEARCH ON
ELECTROMAGNETIC PHENOMENA, THESE
EFFORTS ARE DIRECTED TOWARD A BETTER
UNDERSTANDING OF THE FUNDAMENTALS OF
RADIATION FROM AN ANTENNA AND PROVIDING
ANTENNA SYSTEMS OF THE PROPER TYPE FOR
SPECIFIC APPLICATIONS, PRINCIPALLY IN
THE FIELD OF AJRBORNE AND GROUND—-BASED
MISSILE INSTRUMENTATION, A NUMBER OF
DIFFERENT TYPES OF ANTENNAS HAVE BEEN
DESIGNEDy, DEVELOPED AND INSTALLED BY

THE GROUP,

UnpER THE sponsorsHiPorF THE U, S.
NavaL Research LaBoraTORY A QUADRA-
LOOP ANTENNA WAS INVENTED AND DEVELOPED
FOR PROJECT VANGUARD, THIS ANTENNA
MOUNTED ON THE SIDE OF A YANGUARD
LAUNCHING VEHICLE WAS DESIGNED TO
PROVIDE A RADIATION PATTERN AS OMNI—
DIRECTIONAL AS POSSIBLE, THUS ASSURING
RECEPTION OF TELEMETERING SIGNALS
REGARDLESS OF THE ORIENTATION OF THE
MISSILE, [|HE ANTENNA PROPERTIES ARE
SUCH THAT USE ON A WIDE VARIETY OF
MISSILE SYSTEMS IS POSSIBLE USING FRE—
QUENCIES FROM A FEW MEGACYCLES TO OVER
10,000 MEGACYCLES PER seconp, Many
DESIGNS WITHIN THIS FREQUENCY RANGE HAVE
BEEN APPLIED TO MISSILES HAVING DIAMETERS
FROM A FEW INCHES TO SEVERAL FEET, IN
ADDITION TO PROJECT VANGUARD THESE
ANTENNAS HAVE BEEN Ustep By THE Air ForcE
Cameripce Research CenTEr, UNIVERSITY
oF Michiean, Oxranoma State Univer-
sity, University oF DayTonN, AND THE

LLABORATORY ROCKET SECTION,

BES]DES SEVERAL HELICAL ANTENNA
TYPES THAT HAVE BEEN DEVELOPED FOR USE

WITHIN THE PrysicaL Science LasoraTORy,

THIRTEEN HIGH — GAIN THREE — ELEMENT
ANTENNAS WERE DESIGNED AND FABRICATED
IN SUPPORT OF PROJECT VANGUARD, [HESE
UNITS ARE INSTALLED AT PaTrick AIr Force
BAsSE TO RECEIVE THE TELEMETERED SIGNALS
FROM THE ROCKET, ANOTHER HELICAL
ANTENNA DESIGNED FOR 108 MEGACYCL.ES HAS
RECENTLY BEEN DELIVERED TO THE ARMY
BarLrLisTic MissiLe AGENCY FOR SATELLITE

MONITORING INSTRUMENTATION,

ANTENNAS IN THE FORM OF A NOTCH
WERE DESIGNED SEVERAL YEARS AGO TO FIT
INTO THE FINS OF AN AEROBEE ROCKET,
CURRENTLY THE ANTENNA GROUP INSTALLS
AND TUNES THE AEROBEE NOTCH ANTENNAS
IN RockETs useD By U, S, NavaL ResearcH
LasoraTory aND THE AIR Force CamMBRIDGE

ResearcH CENTER,

SINCE MISSILE ANTENNAS FREQUENTLY
OPERATE IN THE LOW—PRESSURE OF THE UPPER
ATMOSPHERE AND IONOSPHERE, THEY ARE
SUBJECT TO A DIFFICULTY KNOWN AS

""BrREAKDOWN!

WHEN IONIZED LOW—PRESSURE
GAS CREATES A CONDUCTING PATH ACROSS THE
ANTENNA ELEMENTS, BREAKDOWN OF THIS
TYPE EFFECTIVELY SHORT—CIRCUITS THE
ANTENNA AND PREVENTS TRANSMISSION OF A
POWERFUL SIGNAL, L.ABORATORY TESTS OF
BREAKDOWN CHARACTERISTICS HAVE BEEN DE—
VISED USING A VACUUM CHAMBER TO SIMULATE
THE IMPORTANT FACETS OF MISSILE FLIGHT
RELATED TO ANTENNA BREAKDOWN, ALL
MISSILE ANTENNAS DESIGNED AT THE LABO—
RATORY FOR HIGH-ALTITUDE USE ARE TESTED

FOR BREAKDOWN BEHAVIOR,

OTHER SPECIFIC ANTENNA DESIGNS
HAVE BEEN USED IN A MISSILE TARGET SIMU-—
LATION PROGRAM AND IN ELECTRONIC

COUNTERMEASURES,
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THEORETICAL AND EXPERIMENTAL WORK
FOR THE Sanpia Corp., ALBuaueraue, New
MEexico, HAS BEEN PERFORMED ON ANTENNAS
WHICH ARE SIMPLY CYLINDRICAL SURFACES
WITH A NARROW SECTION OF MATERIAL RE—
MOVED, EXCELLENT AGREEMENT BETWEEN
THE THEORETICAL PREDICTIONS AND
EXPERIMENTAL MEASUREMENTS WAS OB-—
TAINED, AT THE CONCLUSION OF  THE
EXPERIMENTAL WORK-PHASE A STANDARD
ANTENNA WAS DELIVERED TO THE SANDIA
CorRPORATION, THREE REPORTS WERE PUB-—

LISHED,

""The ImrEDANncE OF A ComPLETE ANTENNA
Svystem ! BY R, H. Duncan anp A, D, PierceE,
PuysicaL Science LasoraTtory, NMCAEMA
Jun 1957,

""Two ParT Bounbary VaLue ProsrLems!! By
R.H. Duncan ano A.D. Pierce, PuaysicaL
Science Lasoratory, NMCAEMA

Auc 1957,

""ExPERIMENTAL MEASUREMENTS ON SLOTTED
CvyLinoer AnTeEnnas'' By C,C,Post anp
R.H.Duncan, PurysicaL Science L.asBora-
Tory, NMCALMA

SeP 1957,

In orDER TO FACILITATE RECOVERY OF
THE CAMERAS PARACHUTED INTO THE OCEAN IN
THE Huco rockeT OPERATION A RADIO—FRE-—
QUENCY HOMING SYSTEM WAS DEVELOPED,
THESE UNITS PROVIDE A RADIO SIGNAL FOR
NAVY SHIPS AND AIRCRAFT FOR HOMING IN

THE RECOVERY OF THE CAMERA PACKAGE,
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QUADRALOOP ANTENNA

AN ANTENNA WHICH USES THE FORE AND
AFT PORTION OF A ROCKET SEPARATED BY AN
INSULATOR AS A RADIATING ELEMENT WAS
INVENTED AND DEVELOPED FOR TELEMETRY
use oN CAJUN AND OTHER SIMILAR SMALL
DIAMETER ROCKETS, OSINCE THE ANTENNA IS
ESSENTIALLY THE MISSILE ITSELF, THE
AERODYNAMIC AND STRUCTURAL PROBLEMS
THAT BESET OTHER ANTENNA DESIGNS ARE
AVOIDED, BY USING UNIQUE IMPEDANCE
TRANSFORMERS IT IS POSSIBLE TO CONNECT
INSTRUMENTATION IN ONE SECTION OF THE
ROCKET THROUGH THE INSULATION TO CIR—
CUITRY IN THE ADJACENT SECTION, T|HESE
ANTENNAS ORIGINALLY DEVELOPED FOR AIR
Force CamBribge ResearcH CENTER HAVE
BEEN FURNISHED TO MOST USERS OF THE

Casun anp Nike—-CaijuN ROCKETS,

RECENTLY WORK HAS BEEN STARTED
TO EVALUATE PARTICULAR RADIATION AND
SCATTER PROBLEMS ASSOCIATED WITH VISUAL
OMNIRANGE AIRCRAFT NAVIGATIONAL FACIL—
ITIES UNDER THE SPONSORSHIP OF THE
DerarTMENT oF ComMERCE, CiviL

AERONAUTICS ADM INISTRATION,

TELEMETRY ANTENNAS FOR THE NEW
ROCKETsS SpaeroBege, [RIsS, AND ARCON ARE
CURRENTLY BEING DESIGNED FOr THE U, S,

NavaL ResearchH L.aBorAaTORY,

DURING THE COMING YEAR ACRITICISM
OF GENERAL ANTENNA THEORY, PARTICULARLY
AS IT APPLIES TO LOOP ANTENNAS, WILL BE
MADE FOR THE DIAMOND ORDNANCE FUZE

L ABORATORY.
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R.G.Moorse

For THE PAST FOUR AND ONE—HALF
YEARS, THE ROCKET SECTION HAS CARRIED
ON DEVELOPMENT OF SMALL ROCKETS AND
PARACHUTE SYSTEMS FOR THE PURPOSE OF
PROVIDING HIGH—ALTITUDE RADAR AND IN—
FRARED  TARGETS FOR ANTIAIRCRAFT
GUIDED MISSILE TESTING AT MILITARY
PROVING GROUNDS, FOR THE PAST TwO AND
ONE—HALF YEARS, THE ROCKET SECTION HAS
ALSO BEEN DEVELOPING A RECOVERABLE
INSTRUMENT HEAD FOR A HIGH-ALTITUDE
ROCKET IN ORDER TO OBTAIN PHOTOGRAPHS OF
HURRICANES FROM ABOVE, ANOTHER PROJECT
CONDUCTED DURING THE PAST YEAR INVOLVED
DEVELOPMENT OF HIGH-SPEED MOVIE CAMERA
PACKAGES FOR INSTALLATION ON THE TAIL
FINS OF ANTIAIRCRAFT GUIDED MISSILES FOR
THE PURPOSE OF PHOTOGRAPHING THE MISSILE
TARGET AND THEREBY DETERMINING HOW
ACCURATELY THE MISSILE FLIES TOWARD ITS

TARGET,

DURING THE PERIOD OF THIS REPORT,
THE HIGH—ALTITUDE RADAR AND INFRARED
TAarRGET, POGO HI, uNDERWENT cONsID-
ERABLE REVISION AND  IMPROVEMENT,
SEVERAL VERSIONS OF THIS TARGET NOW EX-—
IST, AND ONE OF THESE HAS BEEN PLACED IN
PRODUCTION FOR uUsg AT WhiTE Sanbps
MissiLe Rance, New Mexico; NavarL Orbp-
Nance Test StaTtion, China Lake,
CarLiFornia; Horroman Air DeveLopmENT
Center, New Mexico; Navar Air MissiLE
Test CenTer, Point Mucu, CaLiFornia,
AND AT SEA, [HIS VERSION IS BEING USED AS A
TARGET FOR [ALOs, SipEwinDER, SPARROW,
Nike-Aiax, anp Nike-HercurLes mMissiLE
FIRINGS. [HE TARGET CONSISTS OF A
TWENTY-FOUR FOOT DIAMETER PARACHUTE
WHICH IS COATED WITH A THIN LAYER OF

METALLIC SILVER IN A CHECKERBOARD PAT-—

TERN, THE STABILIZING WEIGHT FOR THE
PARACHUTE CONSISTS OF A PAIR OF INFRARED
EMITTING FLARES, THE SILVER COATING ON
THE PARACHUTE REFLECTS ELECTROMAGNETIC
ENERGY AND THEREBY ACTS AS A SIMULATED
AIRCRAFT TARGET FOR RADAR—GUIDED MIS—
SILES, THE FLARES EMIT INFRARED ENERGY
SIMULATING AN AIRCRAFT TARGET FOR HEAT-—

SEEKING MISSILES,

THE TARGET SYSTEM IS CARRIED ALOFT
BY A SOLID PROPELLANT ROCKET, [|HE PARA—
CHUTE AND ATTACHED FLARES ARE EJECTED AT
THE PEAK OF THE ROCKET TRAJECTORY., 1HIS
versioN oF THE POGO HI can Be FIRED TO
PEAK ALTITUDES IN THE RANGE OF TEN TO
TWENTY MILES, A PORTABLE LAUNCHING
SYSTEM IS USED SO THAT THE TARGETS CAN
BE PLACED WHERE NEEDED WITHIN THE

BOUNDARIES OF A PROVING GROUND,

THe cosT oF THE POGO HI 1s A vERY
SMALL FRACTION OF THE COST OF HIGH PER—
FORMANCE DRONE AIRCRAFT AND IT IS CAPABLE
OF REACHING MUCH HIGHER ALTITUDES THAN
DRONES IN ABOUT 60 SECONDS, THIS LATTER
FACTOR IS VERY IMPORTANT WHEN THE COST
PER HOUR OF OPERATING A LARGE PROVING
GROUND IS TAKEN INTO accounT, THE POGO
HI 1s A USEFUL TARGET FOR A VARIETY OF
GUIDED MISSILE EVALUATION FIRINGS WHEREIN

TARGET SPEED IS NOT A PRIME CONSIDERATION,

THE DEVELOPMENT PHASE OF A LARGER
version oF THE POGO HI was successrFuLLy
CONCLUDED DURING THIS YEAR AND THE TAR—

GET WAS PLACED INTO PROTOTYPE PRODUCTION,
THE PARACHUTE IN THIS VERSION IS
THIRTY—-SIXFEET IN DIAMETER, FOUR INFRA—-

RED FLARES ARE CARRIED BY THE PARACHUTE,
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POGO HI Takeorr xf |

THE ROCKET VEHICLE FOR THIS TARGET WAS
ENLARGED IN ORDER TO ACCOMMODATE THE
LARGER PARACHUTE AND FLARE PACKAGE,
THIS VERSION WAS DEVELOPED IN ORDER TO

SIMULATE LARGER AIRCRAFT,

STiILL ANOTHER VERsION oF THE POGO
HI tarceT was EMPLOYED AT WHITE SanDs
MissiLe RANGE DURING THE PAST YEAR,
THis version, kNown as POGO LO, s
ESSENTIALLY THE SAME TARGET as THE POGO
HI, ExXCEPT THAT IT IS RELEASED FROM A JET
AIRCRAFT, [T HAS BEEN FOUND USEFUL FOR
ROUTINE MISSILE COMPONENT EVALUATION

FIRINGS AT RELATIVELY LOW ALTITUDES,

Prans For THE POGO TARGET FaMiILY
DURING THE NEXT YEAR INCLUDE EFFORTS TO
INCREASE THE VERSATILITY OF THE TARGET BY
INCORPORATION OF A TRANSPONDER INTO THE
SYSTEM WHICH WILL MAKE THE TARGET APPEAR
TO THE ATTACKING MISSILE TO MOVE AT HIGH
VELOCITY, AND BY INCORPORATION OF A DEVICE
WHICH WILL AUTOMATICALLY REGISTER THE
POINT OF CLOSEST APPROACH OF THE MISSILE
TO THE TARGET, OTHER IMPROVEMENTS
CONTEMPLATED INVOLVE A REDUCTION IN SIZE
OF THE ROCKET VEHICLE THROUGH USE OF IM—
PROVED SOLID PROPELLANT FUELS AND
IMPROVED PARACHUTE FABRICATION

TECHNIQUES,

THE SECOND MAJOR PROGRAM CARRIED
ON BY THE ROCKET SECTION DURING THE PAST
YEAR WAS THE HuGo PHOTOGRAPHIC ROCKET.
THE PROGRAM Is sPONSORED By THE OFFIcE
oF NavarL ResearcH on BEHALF ofF THE U,
S. Weatuer Bureau, THE PurPOSE OF
THIS PROGRAM IS TO DEVELOP AN INSTRU-—
MENT HEAD FOR A TWO—STAGE HIGH ALTITUDE
SOUNDING ROCKET, |HIS HEAD CONTAINS TWO
MOVIE CAMERAS TO PHOTOGRAPH HURRICANES
AND OTHER WEATHER PHENOMENA FROM ALTI—
TUDES OF ABOUT 75 MILES ABOVE THE EARTH,
THE HEAD ALSO CONTAINS A SMALL HEAVY
DUTY RECOVERY PARACHUTE, A FREE-—
RUNNING RADIO TRANSMITTER, A RADAR BEACON
AND A PROGRAMMING SYSTEM TO CONTROL

INFLIGHT FUNCTIONS,




36-FooT ParacHuTte TARrRGET

THE INSTRUMENT HEAD 1S ATTACHED TO
A TWO-STAGE COMBINATION OF SOLID PRO-
PELLANT ROCKETS cALLED Nike-Casun, THE
VEHICLE IS LAUNCHED FrRoMm WarLLors IsLanD,
VIRGINIA, WHEN LARGE—-SCALE WEATHER
DISTURBANCES, SUCH AS HURRICANES, ARE

WITHIN 500 MILES OF THE ISLAND,

In AN ACTUAL OPERATION THE FIRST
STAGE ROCKET MOTOR 1S IGNITED AND THE
ROCKET VEHICLE LEAVES THE LAUNCHER, A

RADAR TRANSMITTER—RECEIVER LOCATED NEAR

THE LAUNCHER TRACKS A RADAR BEACON CAR-—
RIED JUST BEHIND THE INSTRUMENT HEAD IN
THE VEHICLE IN ORDER TO DETERMINE THE
VEHICLE TRAJECTORY. |HE SECOND STAGE
THEN COASTS UPWARD FOR TWELVE SECONDS
AFTER FIRST STAGE BURNOUT UNTIL IT IS AT
30,000 FEET, THEN IGNITES AND BURNS FOR
THREE SECONDS, |HE BURNED—-OUT SECOND
STAGE COASTS UPWARD TO AN ALTITUDE OF
300,000 FEET, AT WHICH POINT THE PRO-—
GRAMMING SYSTEM IN THE INSTRUMENT HEAD

DISENGAGES THE HEAD FROM THE EMPTY
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SECOND STAGE MOTOR AND TURNS ON THE
MOVIE CAMERAS, [HE INSTRUMENT HEAD
COASTS ON UP TO A PEAK ALTITUDE OF ABOUT
75 MILES WHILE THE CAMERAS CONTINUE TO
TAKE PICTURES OF THE TERRAIN AND CLOUDS
BELOW, As THE HEAD RETURNS EARTHWARD
THE PROGRAMMER BLOWS THE NOSE OFF, DE—
PLOYS A SMALL RECOVERY PARACHUTE AND
TURNS ON A SMALL LOCATER TRANSMITTER,
THE BODY DESCENDS TO THE OCEAN AT A SPEED
oF ABouT 100 FEET PER SECOND, | WO SHIPS
AND TWO AIRPLANES CARRYING RADIO RE-
CEIVERS AND DIRECTIONAL ANTENNAS ATTEM PT
TO PICK UP THE RADIO SIGNALS AND START
TOWARD THE INSTRUMENT HEAD BEFORE IT
STRIKES THE WATER, WHEN THE HEAD HITS
THE WATER, THE PARACHUTE COLLAPSES,
AND THE HEAD, WHICH IS WATERTIGHT AND
BUOYANT, FLOATS, OEA DYE MARKER IS
RELEASED INTO THE WATER TO AID RECOVERY
PERSONNEL IN VISUALLY SIGHTING THE HEAD,
AND THE TRANSMITTER CONTINUES TO RADIATE
UNTIL THE AIRCRAFT AND SHIPS HAVE
DETECTED THE HOMING SIGNAL AND CONVERGED
ON THE FLOATING HEAD, ONE OF THE SHiPs
THEN TAKES THE HEAD ABOARD AND RETURNS
IT TO SHORE, [|HE CAMERAS ARE REMOVED,
AND THE FILM IS DEVELOPED,

METEOROLOGI STS STUDY THE OBTAINED
PICTURES AND ATTEMPT TO DETERMINE WIND
PATTERNS IN THE STORM BY ANALYSIS OF THE
STRUCTURE OF THE CLOUDS, THIS INFORMA—
TION IS COMBINED WITH RADAR PICTURES OF
THE STORM AND WITH DATA GATERED FROM
INSTRUMENTED AIRCRAFT AND BAL.LOON
FLIGHTS INTO THE HURRICANE INORDER TO OB~
TAIN A BETTER UNDERSTANDING OF THE BASIC
NATURE OF HURRICANES,

DurING THIS YEAR, SEVERAL SINGLE
STAGE FIRINGS WERE CONDUCTED AT WHITE
Sanps Missite RANGE IN ORDER TO TEST
INDIVIDUAL. COMPONENTS OF THE HuGo sys-
TEM. THE FIRINGS ACCOMPLISHED THE
DESIRED OBJECTIVES, IN ADDITION, TEST

HEADS WERE PARACHUTED FROM AIRCRAFT

iNnTo THE SaLton Sea IN CALIFORNIA AND
into CasarLro Lake in New Mexico To
STUDY THE EFFECTS OF WATER ENTRY ON
SYSTEM COMPONENTS, AGAIN, SUCCESSFUL
OPERATION WAS ACCOMPLISHED, AccORD~
INGLY, INSTRUMENT HEADs AND Nike-Cajun
ROCKET VEHICLES HAVE BEEN PREPARED FOR
A DEMONSTRATION FIRING AND FOR ATTEMPTS
TO PHOTOGRAPH A HURRICANE DURING LATE

SUMMER AND FALL OF 1958,

Ir THIS SYSTEM IS SUCCESSFULLY
DEMONSTRATED, IT IS PLANNED TO UTILIZE
IT FOR THE STUDY OF OTHER LARGE SCALE
WEATHER PHENOMENA AT OTHER LOCATIONS,
BOTH INLAND AND SHIPBOARD LAUNCHINGS

ARE CONTEMPLATED,

THE THIRD PROGRAM CONDUCTED BY
THE ROCKET SECTION DURING THE PAST YEAR
INVOLVED DEVELOPMENT OF A HIGH—SPEED
MOVIE CAMERA PACKAGE FOR INSTALLATION
ON THE TAIL FINS OF TALOS MISSILES,
THIS PROGRAM WAS SPONSORED BY THE
Benpix AviaTtion CorporaTtion, MissiLe
Probucts Division, THE caMERAS LOOK
FORWARD ALONG THE FLIGHT AXIS OF THE
MISSILE AND PHOTOGRAPH THE TARGET AT
WHICH THE MISSILE IS FIRED, ANALYSIS OF
THE FILMS EXPOSED DURING FLIGHT MAKES
POSSIBLE A DETERMINATION OF THE ACCURACY
OF THE MISSILE GUIDANCE SYSTEM SHORTLY
BEFORE AND DURING MISSILE—-TARGET INTER—

CEPT,

THE CAMERA PACKAGE CONSISTS OF A
HIGH—-SPEED MOVIE CAMERA BUILT INTO A
STREAMLINED HOUSING WHICH IS BOLTED TO
THE TIP OF THE MISSILE TAIL FIN, AvLso
CONTAINED IN THE HOUSING ARE A POWER SUP-—
PLY FOR THE CAMERA AND A TIMING DEVICE
TO TURN THE CAMERA ON AT THE APPROPRIATE
TIME, SINCE THE CAMERA ITSELF IS EX-—
TREMELY RUGGED, NO ATTEM PT HAS BEEN MADE
TO DI SENGAGE THE PACKAGE AND PARACHUTE IT
TO EARTH, lT IS MERELY ALLOWED TO IMPACT

WHILE ATTACHED TO THE MISSILE,
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A PAIR OF THESE CAMERAS HAS BEEN

FLOWN ON ONE TAL.OS MISSILE AND USEFUL RE—

SULTS WERE OBTAINED, SEVERAL MORE

FLIGHTS ARE PLANNED IN THE NEAR FUTURE,

A PROGRAM WHICH WAS INITIATED AT
THE CLOSE OF THIS PAST YEAR INVOLVES DE~—
SIGN OF INSTRUMENTATION AND ROCKET
AIRFRAMES FOR GENERAL UPPER ATMOSPHERE
RESEARCH PROGRAM sPONSORED BY THE OFFIcE
orF NavaL ResearcH, THE ROCKET SECTION
IS PROVIDING SUPPORT FOR UPPER ATMOS—
PHERE EXPERIMENTS CONCEIVED BY STAFF
MEMBERS OF THE PHysicaL ScieNcE

MOUNTINQ’TALOS Fin CAMERA LABORATORY AND THE PHYSICS DEPARTMENT,
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RockeT Desicn CoNFERENCE

THE FIRST SPECIFIC PROJECT UNDER—
TAKEN IN THIS PROGRAM IS THE MEASUREMENT
OF OZONE CONCENTRATION IN THE ATMOSPHERE
AT ALTITUDES BETWEEN 200,000 FEeET AND
SURFACE, [THE INITIAL PROJECT IS BEING
CARRIED ON IN COOPERATION wITH DR,
CrLarence PaLmer oF THE INsTITUTE OF
GeoprHysics AT THE UniversiTty oF CaLi-
ForNiA, Los AnecerLes, It 1s PLANNED TO
FIRE THIRTY SMALL SOUNDING ROCKETS
CONTAINING PARACHUTES, OZONE MEASURING

INSTRUMENTSy AND RADIO TRANSMITTING DE—

VICES FROM THREE ISLLANDS NEAR THE

EQUATOR IN THE PACIFIC OCEAN DURING THE

WINTER OF 1959-1960, THE PARACHUTES
AND INSTRUMENTS WILL BE EJECTED AT THE
PEAK OF THE ROCKET TRAJECTORIES AND
WILL DESCEND SLOWLY TO EARTH, RADIOING
OZONE COMPOSITION DATA TO RECEIVERS

LOCATED ON THE LAUNCHING ISLANDS,

Durine THE PAST YEAR, THE RADIO
TRANSMITTING DEVICE FOR THIS PROJECT WAS
DESIGNED AND PRELIMINARY PACKAGING DE—
SIGN WAS UNDERTAKEN, INTEGRATION OF THE
MEASURING INSTRUMENTS INTO THE ROCKET
PACKAGE WILL BE ACCOMPLISHED IN THE FALL
oF 1958, AND TEST FIRINGS AT WHITE SaNnDs

MissiLe RANGE wiLL BE cONDUCTEDIN 1959,
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LABORATORY |

’ SUPPORT

THE VARIED ACTIVITIES OF THE LABO-—
RATORY NECESSITATE MANY REQUIREMENTS
FOR THE SUPPORT OF THESE OPERATIONS,
EQUIPMENT AND SUPPLIES MUST BE HANDLED
AND TRAVEL ARRANGEMENTS MADE, A PRO-
GRAM IS NEEDED TO PROVIDE FACILITY
SECURITY AS REQUIRED BY DEPARTMENT OF
DEFENSE REGULATIONS, REPORTS OF PROG—
RESS AND PROCEDURES IN LABORATORY WORK
ARE WRITTEN AND MUST BE PRINTED FOR
DISTRIBUTION, [PHOTOGRAPHS ARE OFTEN
NECESSARY AND COPIES OF GRAPHS AND FIG—
URES ARE REQUIRED IN COMPILING THESE

REPORTS,

SOME EQUIPMENT MUST BE CONSTRUCT-

- ED FOR SPECIAL PURPOSES REQUIRING THE
EXISTENCE OF A MACHINE SHOP, SIMILAR

PROBLEMS BUT OF AN ELECTRONIC NATURE
REQUIRE SUPPORT, ALSO, ESPECIALLY WHERE
EQUIPMENT IS BUILT TO LABORATORY SPECI-—-
FICATIONS BY SUBCONTRACTORS, INSPECTION
IN QUALITY CONTROL IS REQUIRED, In orDER
TO TRANSPORT PERSONNEL AND EQUIPMENT A
FLEET OF PASSENGER VEHICLES AND TRUCKS IS

MAINTAINED, SERVICED BY THE MOTOR POOL,
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K. F. Manz

THIS SECTION PERFORMS ALL ELECTRI—
CAL MAINTENANCE REQUESTED BY LABORATORY
seEcTions, DUrRING THE FIscAaL vEAR 1957-58,
A MAJOR PORTION OF THE WORK HAS BEEN
CONSTRUCTION OF ELECTRONIC COMPONENTS

FOR THE ROCKET SECTION,

A numser oF RC TIMERs WERE BUILT
TO PROVIDE THE SIGNAL THAT SEPARATES THE
NOSE CONE FROM THE AFTEREBODY IN THEPOGO

HI tarceT sysTEM.

In RESEARCH AND DEVELOPMENT ROUNDS
For HucHEs AIRCRAFT THE INSTRUMENTATION
WIRING FOR TESTING BAROMETRIC SWITCHES
AND NEW TIMERS WAS DONE SO THAT INFORMA-—
TION ABOUT THE OPERATION OF THESE UNITS
COULD BE TELEMETERED TO THE GROUND ON
THE SIGNAL FROM THE BEACON, In somE
TESTS, CAMERAS WERE FLOWN TO OBTAIN
VISUAL COVERAGE OF NOSE CONE SEPARATION
AND PARACHUTE DEPLOYMENT, THE WIRING
FOR THE CAMERA SECTION OF THE MISSILE

WAS DONE IN THE SHOP,

In some POGO rRockeT OPERATIONS. A
SEQUENCE OF EVENTS§ NOSE CONE SEPARA-
TION, PARACHUTE DEPLOYMENT, FLARE OR
CRUCIBLE IGNITION MUST OCGUR AT THE
PROPER TIME, ELECTRONIC PROGRAMMERS
HAVE BEEN CONSTRUCTED TO PERFORM THIS
worRk, MANY TYPES OF BATTERIES, BOTH
DRY AND RECHARGEABLE, HAVE BEEN CHECKED
FOR USE ONTHE TWO TYPES OF PROGRAMMERS
THAT ARE NOW IN USE AND FOR A NEW TYPE

PROGRAMMER UTILIZING THE Havbon TIMER,

POGO LO TARGETS ARE PARACHUTE
TARGETS DROPPED FROM PLANES, IN ORDER
TO RECOVER THE PARACHUTE A NUMEER OF
THE SHROUD LINES ARE RELEASED FROM THE
PARACHUTE WHEN THE TARGET IS NO LONGER

NEEDED FOR THE GUIDED MISSILE TEST,




ProcraMMER TESTING

DURING THE PAST YEAR, THE SHOP HAS CON-
STRUCTED 36 OF THE CIRCUITS REQUIRED TO
PERFORM THIS FUNCTION AND HAS INTRODUCED
SOME IMPROVEMENTS [INTO THE ORIGINAL
SYSTEM, SAFETY SWITCHES HAVE BEEN INTRO—
DUCED TO PREVENT THE CIRCUIT FROM BEING
ACTIVATED BEFORE THE SCHEDULED TIME, A
HEATING ELEMENT SURROUNDS THE BATTERY
PACK AND IS THERMOSTATICALLY CONTROLLED
TO KEEP THE BATTERIES FROM BECOMING TOO
COLD AT THE HIGH ALTITUDES WHERE THE

ELEMENT AND BATTERIES MUST REMAIN,

THE MyTYMOUSE TRANSMITTER HAS
BEEN DEVELOPED FOR USE IN RECOVERING
PACKAGES DROPPED INTO THE SEA, |HESE

ARE USED IN THE HurricanE PHOTOGRAPHY

PROGRAM, VAR[OUS TYPES OF CIRCUITRY
WERE BREADBOARDED AND CHECKED FOR PROPER
FUNCTIONING, CHECKOUT CIRCUITS AND
BOXES FOR ALL ROUNDS WERE BUILT IN THE
SHOP, PRINTED CIRCUITRY WAS USED IN
SOME CASES, A MOBILE TYPE CONSOLE
CHECKOUT BOX WAS BUILT FOR ONE OF THE
ROUNDS, THE UNITS INCLUDE CHECKOUTS FOR
ALL CIRCUITS, GROUND POWER FOR THE
BEACON PACKAGE, AND MEANS OF ENERGIZING
THE MYTYMOUSE TRANSMITTER PRIOR TO

LAUNCHING,

Some WORK HAS BEEN DONE IN THE SHOP
FOR OTHER DEPARTMENTS ON THE COLLEGE
CAMPUS, THIS INCLUDED COIL WINDING, AND

ASSEMBLING OF SEVERAL TYPES OF CABLES,
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P.J.,Manz

THE MACHINE SHOP IS PRIMARILY EN-
GAGED IN THE FABRICATION OF PARTS AND THE
MAINTENANCE AND SUPPORT OF OTHER
LABORATORY SECTIONS, However, sowmE
PRODUCTION WORK HAS BEEN DONE AND MANY
FINISHED PRODUCTS OF THE SHOP ARE USED
AT sucH PLaces As Cuina Lake, Point
Mucu, ano WaLrops IsLano,

TELEMETERING AND CUTOFF NOTCH
ANTENNAS FOR THE AEROBEE AND AEROBEE-
Hi RockETS, THE PROTOTYPFES OF WHICH WERE
BUILT BY THE SHOP ABOUT TEN YEARS AGO,
ARE CURRENTLY BEING USED IN THE INTERNA-

TIONAL GEOPHYSICAL Year PROGRAMS,

SoME EARLY DESIGN WORK AND
cOMPLETE FABRICATION oF THE POGO ano
HUGO TvyPE RQCKETS HAVE BEEN MAJOR
PROJECTS IN THE SHOP, [|HE SHOP HAS ALSO
BEEN INSTRUMENTAL IN THE PRODUCTION OF
somE 100 POGO TvPE MISSILES AND OVER

200 PROGRAMMERS,

REQUIREMENTS OF HIGH THERMO—
RESISTIVITY, EROSION AND CORROSION
CHARACTERISTICS HAVE RESULTED IN THE
EXTENSIVE USE OF lNCONEL, STAINLESS STEEL
AND MONEL AND HAVE REQUIRED THE ACQUI=

SITION OF SPECIAL TOOLS,

Sxop Work

Seray PainTinG

THE MACHINE SHOP HAS BUILT THIRTEEN
VANGUARD GROUND BASED TELEMETERING
ANTENNAS, |HESE ANTENNAS ARE THREE-
ELEMENT HELICAL ARRAYS WITH SCREEN WIRE
AT THE BASE, BEFORE LEAVING THE
LABORATORY, THEY ARE SPRAYED WITH A
PLASTIC PROTECTIVE COATING TO GIVE HIGH
CORROSION RESISTANCE AGAINST ALL CLIMATIC
CONDITIONS, FOR THE PROTECTION OF MANY
ITEMS, SPRAY PAINTING HAS BECOME AN IM~—
PORTANT PART OF THE SHOP ACTIVITIES,
DuriNG THE PAST YEAR, THE SHOP HAS BEEN
ANODIZING SOME ITEMS TO PROTECT THEM
AGAINST CORROSION, RED ANODIZING HAS
BEEN USED ON ROCKET PROGRAMMERS AND
GREEN ON ALUMINUM PARTs oF THE SADAP
CARD PUNCH, STEEL PARTS ARE PROTECTED

BY CADMIUM PLATING,

IN orRDER TO MEET THE DEMANDS OF
DEADLINES AND PURCHASE ORDERS ASSOCIATED
WITH THE EXPANSION OF THE LABORATORY, A
NEW VERTICAL MILLING MACHINE AND NEW
14 1/2—1NcH SOUTHBEND TOOLROOM LATHE HAS
BEEN ADDED, |HE PRESENT FACILITIES OF
THE SHOP INCLUDE TOOLROOM LATHES, BAND
SAWS, VERTICAL AND HORIZONTAL MILLING
MACHINES, HYDRAULIC SHAPERS, AUTOMATIC
SURFACE GRINDERS, DRILL PRESSES AND
OTHER PRECISION MACHINES, ALL TooLs
AND PRECISION MEASURING INSTRUMENTS RE—
QUIRED FOR COMPLETE MACHINE SHOP
FACILITIES ARE AVAILABLE AND AT THE
DISPOSAL OF THE SEVEN STAFF MACHINISTS,
STUDENTS ARE EMPLOYED PART-TIME FOR

ASSISTANCE AND TRAINING,
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GeEorRGE BakeRr

THE SsCOPE AND TASK OF QUALITY CON-—
TROL IS TO ASSURE CONFORMITY TO STANDARDS
AND THE HIGHEST QUALITY OF WORKMANSHIP IN
ALL PHASES OF RESEARCH AND DEVELOPMENT,
ROCKET PRODUCTION, AND FIELD OPERATIONS,
QUALITY CONTROLS ARE APPLICABLE TO ALL
MISSILE COMPONENTS, MOTORS, AND INSTRU-

MENTATION FLOWN BY THE LABORATORY,

WiTH THE ADVENT OF PRODUCTION OF
THE POGO HI AND HIGH ALTITUDE ROCKETS,
QUALITY CONTROL HAS BECOME VERY IM-—
PORTANT. DURING THE PAST YEAR, THE
DEPARTMENT HAS CONDUCTED EIGHT SOURCE
INSPECTION TRIPS AT SUCH FACILITIES AS
Cuina Lake, American MacHINE AanD
Founbry Co,, BurFaLo, N.Y., awnpD
ErLkTon, Mb., TO INSPECT PURCHASED PROD—
UCTS AND TO ACQUAINT THE SELLERS WITH
PROBLEMS OF QUALITY CONTROL WHICH EFFECT
THE OPERATION,

DURING THE PAST YEAR, ONE—HUNDRED
anp FIFTEEN POGO missiLES WERE CHECKED
FOR QuALITY conTrRoL, Ar Cuina Lake,
TWENTY-FIVE REPAIRS WERE NEEDED AS A
RESULT OF INSPECTIONS, THIrRTY Cajun

MOTORS WERE INSPECTED AT ELKTON.

THE RESULTS OF THIS WORK HAVE
GREATLY DECREASED THE POSSIBILITY OF
DEFECTIVE MATERIALS AND SUB-STANDARD
PRODUCTS REACHING CONSUMERS AND FACIL—
ITIES OF THE LABORATORY UNDETECTED
BEFORE TIME OF USE, RESULTING IN A SAVINGS

OF BOTH TIME AND MONEY,

In ADDITION TO ACHIEVING THE ABOVE
SAVINGS, INCREASED RELIABILITY AND QUAL-
ITY OF WORKMANSHIP HAVE DEVELOPED IN

LABORATORY SHOPS,

FUTURE OPERATIONS IN QUALITY CON-
TROL WILL BE TO CONTINUE THE INSPECTION
AS NEEDED, AND TO PUBLISH A QUALITY
STANDARDS MANUAL WHICH WILL BE AVAIL—
ABLE TO ALL DEPARTMENTS AND VENDORS AS

A GUIDE,

QuaLiTy ControL CHECk
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E.E. BriTTLE

ALTHOUGH NUMEROUS DATA REPORTS
ARE PREPARED BY THE BALLISTICS REDUC—
TION SECTION AND  THE TELEMETRY
PROCESSING SECTION, SOME DATA REPORTS
AND ALL RESEARCH AND DEVELOPMENT
REPORTS ARE PREPARED BY THE REPORTS
OFFICE. | HESE REPORTS ARE EDITED, TYPED,
AND PROOFREAD BY REPORTS OFFICE PER-—
SONNEL., THE DOCUMENTS MAY VARY IN
LENGTH FROM A FEW PAGES TO FIFTY OR
MORE, AND IN ADDITION TO TEXT MATERIAL,
CONTAIN TABLES, RECORDS, GRAPHS, PHOTO-

GRAPHS, LINE DRAWINGS AND CHARTS,

THE PERSONNEL OF THIS OFFICE RE-
VIEW THE LATEST REPORT PROCEDURES,
MAINTAIN REFERENCE MATERIAL SUCH AS
TECHNICAL DICTIONARIES, STYLE MANUALS
FROM TECHNICAL PUBLICATIONS, LITERATURE
REGARDING CURRENT TECHNIQUES OF REPORT
WRITING, AND MAKE SUGGESTIONS TO AUTHORS
IN ORDER TO FACILITATE MAXIMUM EFFICIENCY
IN PUBLISHING REPORTS, LIMITED ROUGH
DRAFT TYPING IS PERFORMED BY THE REPORTS
OFFICE AS WELL AS LIMITED DRAFTING INSO—

FAR AS TIME AND EQUIPMENT WILL PERMIT,

IN THE REPORTS LIBRARY, FILES OF
DOCUMENTS ORIGINATED BY THE PHYSICAL
ScieEnce L.ABORATORY ARE MAINTAINED,
DocuMENTS THAT ARE RECEIVED FROM
OTHER ORGANIZATIONS THROUGH REGULAR
DISTRIBUTION ARE ALSO FILED IN THE LI—
BRARY AND A LIST OF THESE REPORTS IS
CIRCULATED TO LABORATORY STAFF MEMBERS,
THE DOCUMENTS THEN ARE AVAILABLE TO THE
STAFF ON REQUEST, DURING THE PAST YEAR,
225 TECHNICAL REPORTS ORIGINATED BY THE
PuaysicaL Science LaBorATORY WERE PRO-

CESSED IN THIS SECTION,

OccAsIONALLY ADDITIONAL TYPING FOR
OTHER DEPARTMENTS ON THE CAMPUS IS DONE,
THIS HAS INCLUDED SUCH THINGS As MasTER'S
THESES, ENGINEERING EXPERIMENTAL STATION
BULLETINS, INSTITUTIONAL SELF—-SURVEY FOR
THE PRESIDENT'S OFFICE, AND WORK FOR THE
DEANS OF ENGINEERING, STUDENTS, GRADUATE
SCHOOL, FRATERNITIES, SORORITIES, THE
DEPARTMENTS OF BIOLOGY, PUBLICITY,
CHEMISTRY, PHYSICS AND PROFESSIONAL

ORGANIZATIONS,

THE FILM PROCESSING DEPARTMENT,
ALTHOUGH CLOSELY RELATED TO THE REPORTS
WORK, SUPPLIES ADDITIONAL NEEDS AS WELL.,
THIS GROUP IS RESPONSIBLE FOR DEVELOPING
FILMS OF MISSILE FLIGHT TELEMETRY REC-—
ORDS IN GENERAL AND REPRODUCING THESE

FILM RECORDS BY THE OZALID PROCESS,

AFTER EACH MISSILE FLIGHT ONE OF
THREE TYPES OF FILM, 5—INCH, 9 1/2 INCH,
AND 12—-INCcH WIDTH BY 200 FEET LENGTH IS
DEVELOPED ACCORDING TO THE MISSILE DATA
DESIRED, AFTER THE FILM IS DRIED IT IS
ANNOTATED BY THE PhysicaL Science Laso-

RATORY‘S TELEMETRY PROCESSING SECTION,

OrFseT ReprobucTiON
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THE FiLMm IS THEN COPIED BY THE OZALID
PROCESS FOR USE IN HAND REDUCTION, THE

FILM IS ALSOUSED INMISSILE DATA REPORTS,

ALso propucep By OzALID ARE LINE
DRAWINGS, BLUEPRINT SKETCHES AND
DESIGNS, AND OTHER DATA SUITED FOR THIS
PROCESS, DURING THE LAST FISCAL YEAR,
AN ESTIMATED 2 1/2 Tons oF OzaLip PAPER
WERE PROCESSED AND OVER $3,000.00 WAS
NEEDED TO MAIL OzZALIDRECORDS TO AGENCIES

THROUGHOUT THE UNITED STATES.

MoTION PICTURES AND STILL PHOTO-—
GRAPHS OF MISSILES IN THE FIELD, MISSILE
COMPONENTS AND ELECTRONIC EQUIPMENT
CONSTITUTE THE MAIN SERVICES PERFORMED
BY THE PHOTOGRAPHIC DEPARTMENT., Com-
PLETE DARKROOM FACILITIES ARE AVAILABLE
FOR PROCESSING AND PRINTING OF BLACK AND
WHITE FILM, DURING RECENT MONTHS, WORK
HAS BEEN IN PROGRESS ON A 16 MM FILM IN
COLOR WHICH DESCRIBES THE Diamonp Orbp-
NANCE Fuze LABORATORY OPERATIONS AT

White Sanps MissiLe Rance,

AT TIMES TECHNICAL MOTION PICTURES
ARE USED TO RECORD PERFORMANCE OF MIS—
SILES AND MISSILE COMPONENTS FOR

EVALUATION BY SCIENTISTS,

STILL PHOTOGRAPHY IS REQUESTED
CONTINUOUSLY BY GROUPS IN THE LABORATORY
TO RECORD OPERATIONS AND TO SUPPLEMENT
TEXT MATERIAL IN REPORTS, TueErRE 1S
AVAILAELE AN ACTIVE FILE OF APPROXIMATELY
2,000 NEGATIVES FOR REFERENCE AND RE-—
PRINTS AS WELL AS AN INACTIVE FILE OF

NEARLY 4, 000 NEGATIVES,

TELEMETRY Firnv Dever oring

Fim Dryer.

MucH OF THE REPRODUCTION 1S DONE
BY THE OFFSET PRINTING METHOD, A copy
CAMERA IS USED TO REPRODUCE ANY LINE
MATERIAL INCLUDING TYPED PAGES, GRAPHS,
CHARTS, PHOTOGRAPHS, ETC,, AND BY THE
XEROGRAPHY PROCESS, WHICH UTILIZES A
PHOTOGRAPHIC =~ ELECTROSTATIC POWDER
METHOD, XEROX PAPER MASTERS ARE MADE,
(HowevER, ALL PHOTOGRAPHS MUST BE
PROCESSED ON  ALUMINUM MASTERS., )
THE ADVANTAGE OF USING THIS TECHNIQUE 1S
THAT LARGE MISSILE DATA REPORTS CAN BE
PREPARED FOR OFFSET PRINTING WITH SPEED
AND ECONOMY., [EACH MONTH AN AVERAGE OF
1,200 XEROX MASTERS ARE PREPARED TO BE

INCLUDED IN TECHNICAL REPORTS,

MasTERS PREPARED BY THE VARIOUS
PROCESSES ARE DELIVERED TO THE PRINT
SHOP FOR PRINTING, MANY OF THESE ARE
BOUND INTO REPORTS AND MAILED, [HE TWO
MULTILITH MACHINES CAN EACH REPRODUCE
SIX THOUSAND SHEETS PER HOUR, REPORT
PREPARATION IS ASSISTED BY THE USE OF
TRIMMERS, A MECHANICAL ASSEMBLING DE-
VICE, A MACHINE OPERATED JOGGER TO ALIGN
EDGES OF COLLECTED PAGES, AND BINDING
GEAR INCLUDING STAPLER AND PLASTIC RING
BINDERS, |HIS LAST YEAR SAW AN AVERAGE
oF 200,000 sSHEETS OF PAPER PRINTED
MONTHLY FROM ABOuUT 2,000 MASTERS
MONTHLY. DBy THE COMBINED EFFORTS OF
THIS SECTION 2,309 INDIVIDUAL REPRINTS

WERE PREPARED EACH MONTH,



ALLEN SavyLES

IT1s THE FUNCTION OF PURCHASING AND
PROPERTY TO PROVIDE SUPPORT IN THE FOL~—
LOWING AREAS; PROCUREMENT OF SUPPLIES
AND EQUIPMENT, PROPERTY ACCOUNTING,
TRAVEL ARRANGEMENT AND REIMBURSEMENT,
AND OPERATION OF THE STOCKROOMS, IN
CONNECTION WITH PURCHASING IT IS OFTEN
NECESSARY TO OBTAIN PRICE INFORMATION
AND CONTRACT APPROVAL, PREPARATION OF
REQUISITIONS, RECEIPT RECORDS, AND
PROCESSING OF PAYMENT VOUCHERS ARE ALSO
FUNCTIONS OF THIS SECTION, DURING THE
PAST YEAR, AN AVERAGE OF 261 PURCHASE
TRANSACTIONS PER MONTH WERE PROCESSED
REPRESENTING OVER $600, 000 1N SUPPLIES,
EQUIPMENT, AND SERVICES, OPECIAL SUP-
PORT IS PROVIDED FOR THE ROCKET SECTION
WHICH PLACED OVER 900 ORDERS FOR
SUPPLIES AND EQUIPMENT DURING THE FISCAL
YEAR, REPRESENTING A MONETARY VALUE OF
$500, 000,

ProperTY ACCOUNTING INCLUDES
MAINTENANCE OF PROPERTY RECORD CARDS,
VOUCHER FILES, AND PROCEDURES FOR THE
CARE OF BOTH GOVERNMENT AND LABORATORY
PROPERTY, AT PRESENT, THE LABORATORY
HOLDS OVER 2,000 I1TEMS OF GOVERNMENT
PROPERTY VALUED AT NEARLY $800,000 AS
WELL AS APPROX!MATELY$35, 000 woRTH OF
LABORATORY PROPERTY, OSEPARATE RECORDS
MUST BE MAINTAINED FOR EACH ONE OF

APPROXIMATELY 40 CONTRACT ACCOUNTS,

THIS SECTION IS RESPONSIBLE FOR
ARRANGING TRAVEL SCHEDULES, PROCURING
RAIL OR AIR RESERVATIONS, PROCUREME NT OF
HOTEL ACCOMMODATIONS, NOTIFICATIONS TO
AGENCIES, SECURING CONTRACT AFPPROVAL,

AND MAINTENANCE OF INDIVIDUAL TRAVEL
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RECORDS, IN ALL CASES IT IS ALSO NECES—
SARY TO PREPARE TRAVEL REQUISITIONS AS
REQUIRED BY THE COLLEGE, ANDTO PREPARE
REIMBURSEMENT VOUCHERS FOR TRAVEL EX—
PENSES AND PER DIEM, IN THE LAST FISCAL
YEAR MEMBERS OF THE LABORATORY MADE

200 TRIPS ON OFFICIAL BUSINESS,

IN ADDITION TO THE FUNCTIONS PRE—
VIOUSLY DESCRIBED ALL REQUESTS FOR
BUILDING REPAIR AND MAINTENANCE, ALL
SHIPPING AND RECEIVING FUNCTIONS, ALL
STORAGE AREAS AND MESSENGER SERVICE ARE

COORDINATED THROUGH THIS SECTION,

MOTOR POOL

B.D.NauL

IN ORDER TO PROVIDE TRANSPORTATION
FOR PERSONNEL AND EQUIPMENT TO AND FROM
White Sanps MissiLe RanGE, TO THE VARI-
OUS OPERATIONAL LOCATIONS ON THE RANGE,
10 AND FrROM Patrick Air Force Base,
F LORIDA, AND TO THE OPERATIONAL LOCATIONS
AT Patrick Air Force Base, ThE PaysicaL
ScienceE LABORATORY OPERATED 26 VEHICLES
CONSISTING OF SEDANS, PICKUPS, AND
TRUCKS DURING THE PAST YEAR,., |HE LABO—
RATORY GARAGE PERFORMS PREVENTIVE
MAINTENANCE AND OTHER MAINTENANCE OF AN
EMERGENCY NATURE ON THESE VEHICLES,
DurING THE YEAR THE SE VEHICLES TRAVELED
A TOTALOF 511, 000 MILES, THE LABORATORY
ALSO OPERATES AND MAINTAINS TEN SPECIAL
PURPOSE VEHICLES FURNISHED BY  THE

GOVERNMENT,



C7) PrRoOPER STORAGE BY EMPLOYEES

OF THE LABORATORY OF CLASSI—

FIED DOCUMENTS, Periobic
SPOT CHECKS ARE MADE BY THE
SECURITY ADMINISTRATOR AND
GUARDS DURING NON—WORKING
HOURS, CONTAINERS ARE
INSPECTED TO DETERMINE IF
EACH CONFORMS WITH CURRENT
REGULATIONS, |HE PURCHASE
OF NEW SECURITY EQUIPMENT IS

RECOMMENDED WHEN NECESSARY,

ALL INCOMING REGISTERED MAIL IS
Pickep uP paiLy AT THE U, S, Post OFrFice
BY A DESIGNATED REPRESENTATIVE AT WHICH
TIME A RECEIPT IS SIGNED., ALL MAIL 1s
OPENED, DATE STAMPED, AND LOGGED IN A
MASTER

LOGBOOK AND DISPATCHED TO

INTERESTED PERSONS,

A RECORD 1s MAINTAINED OF ALL BOR-—
ROWED REPORTS AND PERIODIC CHECKS ARE
MADE TO DETERMINE IF THE BORROWER HAS
A NEED TO RETAIN THE DOCUMENT, SEMI—

ANNUAL INVENTORIES oF CLASSIFIED
DOCUMENTS LOCATED IN ALL SECTIONS OF THE
LABORATORY ARE TAKEN, ALL CLASSIFIED
FILES ARE RETURNED TO ORIGINATING ORGANI—
ZATION BY THE SECURITY OFFICE, DOCUMENTS
ARE LISTED AND RETURNED TO THE ORIGINATOR
OR ARE DESTROYED, BY BURNING, IN THE MAN—
NER PRESCRIBED BY THE DEPARTMENT OF

DeEFENSE REGULATIONS,

ONE-THOUSAND-ONE  HUNDRED  AND
TWENTY—NINE TECHNICAL REPORTS WERE RE—
CEIVED AND PROCESSED BY THE SECURITY

OFFICE DURING THE FISCAL YEAR 1957-58,

SecuriTy OFFicE
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L.C.HarT

ForR THE PURPOSE OF ADMINISTRATION AND OPERATION, THE LABORATORY 1S ORGANIZA-
TIONALLY SUBDIVIDED UNDER THE DIRECTOR INTO FIVE MAIN pDivisions: Data Repuction, FieLp
OreraTiONs, REsearcH anp DeverLopmenT, LaBoraTOrRY SurPorT AND AbMminisTRATION, IN
TURN THESE DIVISIONS ARE BROKEN INTO SMALLER GROUPS EACH HEADED BY A SUPERVISOR FOR

HANDLING SPECIFIC PROBLEMS,

ThE ADMINISTRATION SECTION CONSISTS OF SIX STAFF MEMBERS AND THREE HOURLY EM-—
PLOYEES, WORKING IN TWO MAIN GROUPINGS, ACCOUNTING AND PERSONNEL RECORDS, IT 1s THE
TASK OF THE ADMINISTRATION SECTION TO HANDLE PERSONNEL OPERATIONS, PREPARE PAYROLLS,
AND MANAGE THE ACCOUNTING REQUIRED TO HANDLE THE 35 CONTRACTS WITH THE LABORATORY,
WHEN NEW CONTRACTS ARE BEING PREPARED, THIS SECTION ASSISTS IN PREPARATION OF THE BUD-
GET ESTIMATE AND WITH THE NEGOTIATION OF THE FINAL CONTRACT, ALSO, THIS SECTION MUST
COMPLETE ALL OF THE FINAL FISCAL REPORT AND ACCOUNTING WORK REQUIRED AT THE TERMINATION

OF THE CONTRACT,

LAST YEAR THE TOTAL PAYROLL OF THE LABORATORY FOR ITS MORE THAN 380 EMPLOYEES
TOTALED MORE THAN ONE AND ONE-FOURTH MILLION DOLLARS, OF THIS NEARLY $900, 000 was
FOR STAFF AND NEARLY $300, 000 FOrR THE 277 STUDENTS USED IN VARIOUS PHASES OF THE WORK,
IN ADDITION SOME $150,000 WAS PAID TO HOURLY EMPLOYEES, SOME OF WHOM ARE WIVES OF
STUDENTS,

In ORDER TO PERFORM ITS VARIOUS FUNCTIONS EFFICIENTLY, PARTICULARLY IN PREPARATION
OF PAYROLLS AND CONTRACT NEGOTIATIONS IT IS NECESSARY FOR THE ADMINISTRATION SECTION TO
WORK CLOSELY WITH THE COLLEGE BUSINESS OFFICE, SINCE THESE ACCOUNTS ARE HANDLED THROUGH
FUNDING PROCEDURES OF THE COLLEGE, BECAUSE OF THIS, A VERY HIGH DEGREE OF COOPERATION
IS NECESSARY, AND DOES EXIST, BETWEEN THE LABORATORY AND THE VARIOUS SECTIONS OF THE
COLLEGE BUSINESS OFFICE,
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ABBOTT, ROBERT D, (1954)

CHier TEcCHNICIAN

ADAMS, HARVEY G, (1958)

AssistanT MATHEMATICIAN
BS MatHeEMATICS, 1955

SoutHwEsT TExas State CoLLEGE

AKEN, VIRGINIA (1957)

Junior ANALYST

AMMONS, ROBERT L. (1957)
AssisTanT ENGINEER

MS MecHanicaL EnciNneEerING, 1957
New Mexico CoLLEGE OF

AcGricuLTure anD MecHaNIc ARTS

ANDERSON, VICTOR P, (1956)

TecHnician 11

ANDREWS, GLEN C, (1957)

TecunNiciaN ]
BS MaTtHEMATICS, 1957

Texas TecHnoLocicaL CoLLEGE

ARELLANO, THEODOLO F. (1955)

Tecunician |
BA CommMmERCcE, 1952

New Mexico WestTern CoLLEGE

ATMORE, RICHARD F. (1951)
AssistanT ANALYST

BS AcricuLTure, 1956

New Mexico CoLLEGE oF

AcricuLTure AND MEcHANIC ARTS

BAILEY, DEVON W, (1956)
Tecunician |

BS AcricuLTure, 1955

New Mexico CoLLEGE oF
AcricuLTure AND Mechanic ArTs

BAKER, GEORGE (1952)
InspECTOR

BA Business AbMiNISTRATION, 1957
New Mexico CoLLEGE oF

AcricuLTurRE AND MEcHANIC ArTS
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STAFF

BAKER, MARGARET M, (1955)

ASS! sTANT REPORTS EDITOR

BARNETT, DAVID O, (1957)

Junior ENGINEER
BS ELecTrONICS, 1957
AmEerican TELEvisioN INsTITUTE

BARRON, RICHARD (1951)
AssociaTe PuvsicisT

MS Puysics, 1950
Okranoma State CoLLEGE

BEACH, WILLIAM D, (1956)

Tecunician 1l

BEAN, STEWART P. (1951)
Associate ENGINEER

BS CuemisTtrY, 1950

New Mexico CoLLEGE OF

AcGricuLTurRE AND MEcHANIC ARTS

BOWERS, A, F., JR. (1953)
AssistanT ENGINEER

BS ErLectricaL EncINEERING, 1957
New Mexico CoLLEGE oF

AcricuLTure anp MecHanic ArTs

BOYD, Grenoa G, (1957)

CLeErk-TyPIisT

BRAZIL, ROBERT B. (1955)

Junior ANALysT

BRIDWELL, BILLY D. (1957)

Tecunician |

BRININSTOOL, WALTER F., (1953)

TecHnician 11

BRITTLE, EDWARD E, (1952)
ADMINISTRATOR
BS JournaLism, 1952

Richumonp ProrFessionaL InsTiTUTE
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BUMGARNER, RAYMOND A, (1948)
Associate EncineER

BS EvrLectricarL Encineering, 1950
New Mexico CoLLEGE oF

AcricuLTure anp MecHanic ArTs

BUNYEA, WALTER C. (1956)
AssociaTe EnGINEER

BS EvLectricaL EnciNnEERING, 1951
New Mexico CoLLEGE oF

AcricuLTurE anp MecHanic ArTs

BURRIS, ALBERT (1946)
PuyrsicisT

PHD Puvysics, 1944
Micrican State CoLLEGE

BUTLER, IDA N, (1957)

SECRETARY

BA Business EbucaTion, 1955
Henberson State TeacHers CoLLEGE

CARBINE, IVAN L., (1947)
EnGINEER

MS EvLectricaL EncineErING, 1958
New Mexico CoLLEGE OF

AcricuLTure AND MEecHaNic ArTs

CAUDILL, LOUIS B, (1957)
Tecunician 1l

BS Seconbary EbucaTion, 1951
New Mexico CoLLEGE OF

AcricuLTurE AND MEcHAaNIC ArTs

CHAMBERS, JANET L.. (1957)

ScienTiFic Alpe

CHAVEZ, RAY B, (1947)
AssociaTe AnaLysT

BS MechanicaL EncineeErING, 1950
New Mexico CoLLEGE oF

AcricuLTure AND MEchANnIc ArTs

CLEVELAND, E, L, (1951)
Associate Puysicist

PHD Puvysics, 1950
Pennsvivania State UniversiTy

CLINE, DOROTHY M, (1958)

CLerKk-TYPIST

COBURN, HORACE H, (1954)
AssistanT PrysicisT
PHD Puysics, 1955

UniveErsiTy oF PEnnsyLvANIA

COLE, JAMES W, (1956)

Tecunician 1

COMBS, CHARLES M, (1951)
AssociaTe ENGINEER

BS CuemisTry, 1951

Texas WesTern CoLLEGE

COMTE, DONN J, (1957)

DrarFTsman

CONKLING, RANDALL. (1958)

AssociaTe MaTHEMATICIAN
PHD MaTtuemATICS, 1952

UnivErsiTYy oF FLORIDA

CONNELL, HAROLD L. (1952)
AssisTanTt ENGINEER

BS ErectricarL. EncINEERING 1952
New Mexico CoLLEGE OF
AcricuLTure AND Mechanic ArTs

CONRAD, GEORGE R, (1957)
AssistanT EncineEr
BA AsronauTicaL EnGineeErING, 1953

UniversiTy oF DeETROIT

COOPER, JERRY B. (1952)

Tecunician Il

CORRELL, RAYMOND L. (1957)
Junior AnaLysT

BS EbucaTion, 1955

New Mexico CoLLeGE oF
AcricuLTureE anp MEcHANIC ARrTSs

CREIGHTON, OMA L. (1957)

CrLErk-TypPisT

CROSS, JOHN L., (1953)

Chier TeEcHNICIAN
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CUSTER, RICHARD J. (1957)
Junior ENGINEER

BS MecHanicaL EnGiINEERING, 1957
New Mexico CorLLeGE oF
AcricuLTurE AND MEcHANIC ArTS

DANELIAK, EDWARD T. (1954)
Assistant EnGINEER
BS TeLevision EncINEERING, 1953

American TeELEvisioN INsTITUTE

DAVIS, JAMES H, (1954)

TecHnician |

DAVIS, RAYMOND L., (1956)

Tecunician 1

DAVIS, ROBERT J, (1957)

Junior ENGINEER
BS ELecTroniCcSs, 1957
American TELEvisiON INsTITUTE

DAVIS, THOMAS G. (1956)
Tecunician 11

BS AcricuLTurE, 1954

New Mexico CoLLEGE oF
AcricuLTure AND MEcHANIC ArTs

DAW, HAROLD A, (1954)

AssociaTe PHysicisT
PHD Puvysics, 1954
UniversiTty oF Utan

DODD, JOANNA (1956)

TecunicaL Aibe

DRESSEL, RALPH W, (1950)

Cuier PuysicisT
PHD Puysics, 1850
UniversiTy oF ILLinors

DUNCAN, RICHARD H. (1954)

PuysicisT
PHD Puysics, 1954
UniversiTy oFr Missouri

EBY, MAURICE J. (1952)

Chier Puoto TEcHNICIAN
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ECKLUND, ROBERT E, (1954)
AssistanT EncGINEER
BS TeLevision EnGINEERING, 1953

American TeLEvision INsTITUTE

EGERMEIER, ROBERT P, (1955)
AssisTant EnGINEER

MS MechanicaL EnGINEERING, 1957
New Mexico CoLLEGE oF

AcricuLTurE anD MecHaNic ArTs

ENGLE, EDWIN E, (1955)

Tecunician Il

ESTRADA, MATEO J. (1956)

Tecunician Il

BA Business AominisTRATION, 1955
New Mexico CoLLEGE oF
AcricuLTureE AND MEcHANIC ARTS

FAIRCHILD, HANFORD H. (1947)

CHier ELeEcTrONICSs TECHNICIAN

FIELDS, HAROLD L. (1953)
AssistanTt Puysicist

BS Puyrsics, 1953

New Mexico CoLLEGE oF
AcricuLTure AND MEecHanNic ArTs

FOLTZ, VIRGINIA E. (1954)

ScienTiFic AibDE

FORSYTH, JOSEPH H. (1956)

AssociaTe Probucer
MA EncLisH, 1949
Corumpia UniversiTy

FRAZER, CAROLYN I, (1956)

AssistanT REPorTs EbiTor

GARDENHIRE, CHARLES L.. (1957)

Junior MATHEMATICIAN
BS MaTtHeEMATICS, 1957
WesT TeExas State CoLiLEGE

GARDINER, ANNA H. (1946)

MATHEMATICIAN
MA MaTHEMATICS, 1925
Yare UniversiTy
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GARDINER, GEORGE W, (1934)
DirecTOR

PHD Puvsics, 1929

YarLe UniversiTY

GARDNER, HUGH R, (1953)
AssisTant EnGINEER

BS ELectricaL EncINEERING, 1953
New Mexico CoLLEGE oF

AcricuLTurE anp MecHaNnIc ArTs

GARING, GERALD E, (1953)
Assistant PuysicisT

BS Puysics, 1953

New Mexico CoLLEGE OF
AcricuLTurRE AND MEecHanic ArTs

GOOD, EMILY W, (1957)
AssistanT PHysicisTt

MS Puysics, 1949

UniversiTy oF NorTtu CaroLina

GONZALES, RAYMOND (1954)
Assistant EncINEER

BS ELecTronics, 1953
American TerLevision InsTITUTE

GREENWALD, CHARLENE F, (1957)

CLeErk-TyPisT

GRIFFIN, LLOYD C, (1957)
AssisTanT EnGINEER

BS ErLecTroONiCcS, 1953
American TeLEvision INsTiITUTE

HAAS, HERBERT W, (1951)
AssociaTe EncINEER

BS ErLecTricaL EnciNnesrING, 1950
New Mexico CoLLEGE oF
AcricuLTurE anp MecHanic ArTs

HAAS, WALTER H., (1954)

AssisTant MaTHEMATICIAN
MA MAaTHEMATICS, 1941
Ouio State UnivErsiTY

HACKLER, GEORGE R, (1954)
AssistanT Puysicist

BS Puvsics, 1954

New Mexico CoLLEGE OF
AcricuLTure aND MEecHanic ArTs

HALL, DAVID C, (1957)
Junior PuysicisTt

BS Puvysics, 1957

WesT Texas State CoLLEGE

HANNUM, NORRIS H., JR, (1954)
AssisTanT ENGINEER

BS BioLocy, 1954

New Mexico CoLLEGE oF
AcricuLTureE aND MEecHanic ArTs

HART, LEON C, (1955)
AbMINISTRATOR

BA Business EpucaTtion, 1956
New Mexico CoLLEGE OF
AcricuLTure AND MEecHanic ArTs

HATTENDORF, ELIZABETH (1954)

Junior AnaLvysT

HENNIGH, KEITH E, (1951)
AssociaTe MATHEMATICIAN

BS MarHEMATICS, 1951

Eastern New Mexico UniversiTy

HILAND, CATHERINE J, (1957)
Junior MaTHEMATICIAN

BS MaTtHEMmATICS, 1954

SpeLman CoLLEGE

HOFFMAN, HENRY E. (1957)
Junior EnGINEER

BS EvLecTricaL EnciNEERING, 1957
American TeLEvision INsTiTUTE

HOWELL., JACK S. (1956)
Junior EncINEER

BS EvLecTricaL EnGINEERING, 1957
New Mexico CoLLEGE OF
AcricuLTure anD MEecHANIic ArTSs
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HOY, ASA T. (1956)

Tecunician [l

HUGHES, ROBERT E. (1956)

Tecunician [

HUGUNIN, HAZEL M, (1951)

SECRETARY

HUSTON, ELEANOR L. (1957)

CrLeErk-TyPisT

INGRAHAM, RICHARD (1958)

Associate MATHEMATICIAN
PHD Puysics, 1952

Harvarp UnivErsITY

ISAACKS, BILLIE W, (1957)

AbpminisTrAaTIVE AlDE

JELLISON, CORINE C., (1956)

CHier DrarFTsman

JIMENEZ, ERNEST (1953)
Chier TecHNICIAN

MA Lancuaces, 1952

New Mexico CoLLEGE OF

AcricuLTureE AND MEecHANIc ArTs

JOOSTEN, WESLEY L., (1954)
AssistanT ENGINEER
MS ErLectricaL EncineerinG, 1950

Texas TecHNnoLogicaL CoLLEGE

KALLENBACH, RICHARD L., (1956)

Tecunician 1

KEARNS, MARY E, (1951)

RerorTs EbpiTor

KLEINE, HOWARD J., (1956)
AssisTanT ADMINISTRATOR

BS Business AbminisTRATION, 1956
New Mexico CoLLEGE OF

AcricuLTure anD MEecHANIc ArTs
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LA FLEUR, WALTER (1956)
AssistanTt Puysicist

BS Puvrsics, 1955

New Mexico CoLLEGE oF

AcricuLTure AND MEecHaNIc ArTs

LANKFORD, SHIRLEY (1954)
ApminisTrAaTIVE AIDE

BS BusineEss AbMiINISTRATION, 1956
New Mexico CoLLEGE OF

AcricuLTUrRE AND MEecHANIC ARrTS

LEDBETTER, GRACE D, (1958)

AbpminisTRATIVE AIDE

LEDBETTER, JOHN B, (1957)
Puotro TecHNIcIAN

BA EncLisH anp JournaLism, 1953
New Mexico CoLLEGE OF

AcricuLTure aAnND MEecHanic ArRTs

LEE, EUGENE D, (1955)
AssisTant EnGINEER

BS ELectricaL ENnGINEERING, 1955
New Mexico CoLLEGE oF

AcricuLTure AND MEecHanic ArTs

LEMON, FRED J., JR. (1957)
Junior ENGINEER

BS ELecTricaL EnciNEERING, 1957
New Mexico CoLLeGE OF

AcricuLTure aND MEecHAaNic ArTs

LOVE, ELTON W. (1957)

AssisTANT ADMINISTRATOR

LUCERO, DOLORES S. (1953)
AssistanT MATHEMATICIAN

BS MaTHEmATICS, 1956

New Mexico CoLLEGE oF
AcricuLtTure ANpD MEecHANIc ARrRTs

MC CLERNON, FRANCES (1957)
SECRETARY

BA EncLisH, 1932

New Mexico CoLLEGE oF

AGricuLTurRE AND MEcHAaNIC ArTs
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MC DANIEL, ROBERT E. (1956)
AssistanT PHysicisT
MS Puvsics, 1952

UnNivERSITY OF KenTucky

MC DOWELL, EDWARD (1953)
AssociaTe EncGINEER

BS EvLecTricaL EncineERING, 1953
New Mexico CoLLEGE oF

AcricuLTUurRE AND MEcHANIC ArRTS

MALLAR, WILLIAM (1948)

Cuier TEcHNICIAN

MANZ, KARL F. (1957)

Chier TEcHNICIAN

MANZ, PHILIP J, (1948)

CHier MacHiNIST

MARRUJO, CARMEN A, (1954)

Tecunician 11

MARRUFO, RAMON D, (1951)

Cuier MacHiINIsT

MASTERSON, JAMES E., JR. (1950)
AssociaTeE ENGINEER

MS ErLectricaL EnciNeErING, 1950
Texas TecHnorocicaL. CoLLEGE

MARQUEZ, MELCOR G, (1951)
Associate EnciNeEER

BS ELecTricaL EncINEERING, 1951
New Mexico CoLLEGE OF

AcricuLTureE AND MEecHAaNIc ARrTS

MATLOCK, JOE M, (1956)

Tecunician [

MAURE, JOHN J, (1956)

TecHnician |

MAYFIELD, ROGER E., JR. (1956)

TecHunician 1

METZER, MARTIN M, (1957)
Junior EnGINEER
BS EvLecTricaL EnGINEERING

American TeELEvisiOon INsTITUTE

MILLER, LEON F, (1954)
Assistant CHEMIST

BS ZooLocy, 1954

New Mexico CoLLEGE oF

AcricuLTure ANp MecHaNic ArTs

MILLER, MADELEINE M, (1956)
BookkeePER

MA Ebucarion, 1952

New Mexico CoLLEGE OF

AcricuLTure AND MEecHaNIc ArTs

MONJAR, VERNON (1954)
AssistanT ENGINEER
BS TeLevision EncineerinGg, 1953

AmericaNn TELEvisiON INsTITUTE

MOORE, R. GILBERT (1949)
ENGINEER

BS CuemicaL EncineerINGg, 1949
New Mexico CoLLEGE OF

AcricuLTure aNnp MEecHanic ArTs

MOSELEY, NORMAN B, (1957)
Junior ADMINISTRATOR

BA Business AbMINISTRATION, 1956
New Mexico WesTern CoLLEGE

MOZER, CHARLES F. (1955)
AssistanTt PhysicisT

BS Pursics, 1956

New Mexico CoLLEGE OF

AcricuLTure anp MecHanic ArTs

MURRELL, ARTHUR S, (1955)

TecHnician |

NAUL, BILL D, (1956)
MEecHanic

BS AcricuLTure, 1954
New Mexico CoLLEGE oF

AcricuLTure AnD MecHanNic ArTs
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NODA, TOM T, (1954)

AssistanT ENGINEER
BS ELecTronIcs, 1953
American TeELEvIsiON INsTITUTE

ORONA, JOSE V., (1956)

Junior ENGINEER

BS EvrLecTricaL EnNGINEERING, 1956
New Mexico CoLLEGE oF

AcricuLTurE AND MEecHANICc ArTs

OTERO, JOE L., JR, (1953)

TecHniciaNn |

PACE, ORVILLE E, (1956)

Technician 11

PAUL, DAVID N, (1952)

CHier TECHNICIAN

PETERSON, DONALD G, (1957)

Junior ENGINEER
BS ELecTronICS, 1957

American TeLEvIsion INsTITUTE

PETERSON, RICHARD C, (1955)

TecHnician |

PITTMAN, BETTY J. (1956)

SECRETARY

PIZANA, TONY J, (1952)

TecHnician |

POPE, WILLARD W, (1956)

DrarFTsman

POST, BARBARA J, (1951)

DrarFTsman

POST, CECIL C, (1956)
AssistanT Physicist

BS Puysics, 1956

New Mexico CoLLEcE oF

AcricurLTure aND MEecHanic ArTs
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QUESENBERRY, JOSEPH (1957)
Junior ANALYST
MRE Revicious EbpucaTion

SouTHWESTERN BaPTisT SEMINARY

RATLIFF, ROGER B. (1954)
AssistanT PuysicisT

BS Puvysics, 1954

New Mexico CoLLEGE oF

AcricuLTurRE anp Mecuanic ArTs

RICKETTS, C. IRA (1947)
Chier EnciNeER
BS EvLectricaL EncINEERING, 1942

UniversiTy oF MINNESOTA

RITCHEY, LOGAN A, (1955)

CHier TeEcuHNICIAN

RIVERA, JOE L, (1952)

Tecunician I

ROBINSON, JIMMIE C, (1955)
AssisTaNT ASTRONOMER
BS Astronomy, 1953

UniveErsiTy oF ArizoNAa

RUSSELL, RODGER W, (1951)
ProTto Processineg Surervisor
BA PsvycHorLocy, 1955

New Mexico CoLLeGE OF

AcricuLTure anp MecuHaNic ArTs

SABIN, ROBERT J. (1952)
AssociaTe ENGINEER

BS ErLecTricaL EnGINEERING, 1946
Rice InsTiTUTE

SAYLES, ALLEN, JR., (1953)
ADMINISTRATOR

BS Acricurture Economics, 1940
New Mexico CorLLEGE oF

AcricuLTureE anD MEeEchaNic ArTs

SCHNELL, DANNY L. (1957)

Tecunician 11
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SHERBURNE, RUSSELL K, (1952)
Chier Puysicist

PHD Puysics, 1950

Brown UntveErsiTy

SIDMAN, Patricia (1955)

ApbminisTrRATIVE AIDE

SIMS, JAMES R, (1952)

Junior ANALYsT

SMITH, BRADFORD (1957)
AssisTaNT ASTRONOMER

BS CuemicaL EnciNEERING, 1954
NorTHEASTERN UNIVERSITY

SMITH, DARLENE (1953)

DraFTsman

SMITH, HAROLD D, (1956)
AssistanT ENGINEER

BS ELecTricaL EnGINEERING, 1956
New Mexico CoLLEGE OF
AcricuLTurRE AND MecHanic ArTs

SMITH, ROBERT L.. (1953)
AssistanTt PuysicisT

BS Pursics, 1953

New Mexico CoLiLeGE oF
AcricuLTure aAND MEcHaNIic ArTs

SMITH, RUTH F. (1953)
AssistantT ANALYST

MS PursiorocicarL. CHemisTrY, 1921
lowa StaTe CoLLEGE

SOULES, JACK A, (1955)
Associate Puysicist

PHD Prnvysics, 1954

Onio StaTe UniversiTy

SPIDLE, MARGARET I, (1951)
Junior AnALysT

BS Business ApminisTRATION, 1954
New Mexico CoLLEGE oF

AcricuLTureE AND MEcHANIC ArTs

SPRUIELL, ROY O, (1954)

TecHnicran [

STEVENSON, BETTY L. (1950)
ApminisTrAaTIVE AlDE

STRANSKY, CHARLES J. (1956)

Tecunician 11

SUE, ROBERT (1957)

ScienTiFic Alpe

TATREAULT, LEON E, (1956)

TecHNiciAN |

THOMASON, CLAY (1956)
Junior AnaLysT

BA Drama, 1956

New Mexico CoLLEGE OF
AcricuLTure anpD Mechanic ArTs

THOMPSON, THEODORE W, (1952)

Tecunician |

TOMBAUGH, CLYDE W, (1955)

ASTRONOMER
MA AsTtronomy, 1939
UniversiTy oF Kansas

VIGIL, JOSINA (1957)

AssistanT REPorTs EbiTor

WAGNER, ROBERT L., (1954)
AssistanT EnGINEER

BS Terevision EncineeriNGg, 1953
American TerLEvision INsTITUTE

WAGNER, LAWSON

Tecunician 11

WALTER, EVERETT (1957)
IBM ProcramMER

MS MaTueEmATICS, 1957

New Mexico CoLLEGE OF
AcricuLTure anND MEeEcHAaNIc ArRTSs

72



WARD, LEONARD C., (1957)
PHoTo Processineg Supervisor
BS AcricuLTure EpucaTion, 1957
New Mexico CoLLEGE OF
AcricuLTure AND MecHANICc ArTs

WESTHAFER, ROBERTA B, (1957)

Junior ANnALysT

BS PuvsicaL EpucaTtion anp BioLocy, 1936

CorLLece oF WirLLiam ano Mary

WHITE, PHILIP C, (1953)
AssistanTt PrysicisT

MS Pursics, 1954

New Mexico CoLLEGE oF

AcricuLTure aAND MEcHANICc ARTs

WHITING, ROBERT M, (1956)

MacHinisT |

WILLIAMS, H. BARTEL (1948)
AssociaTe PuvsicisT

MS Puysics, 1947

MassachuseTTs InsTiTUTE OF TECHNOLOGY

WILLIAMS, CHESTER R. (1957)

MAcHINIST
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WILLIAMS, ESTELLE M, (1956)

AbominisTRATIVE AIDE

WILLIAMS, LEONARD D, (1955

Tecunician 1]

WOODS, BRONSON M, (1957)

TecHnNiciAN [

WOODVILLE, ROBERT B. (1957)

MacHintsT

WURGLER, FLORENCE J, (1957)

Junior MaTHEMATICIAN
AB MaTHEMATICS, 1922
UniversiTy oF CaLIFORNIA

YARBROUGH, ROBERT S. (1953)

TecHnNiciaN |

YOUNG, RAY A, (1956)

TecHnician |

ZOOK, ARTHUR W, (1955)
Junior AnaLysT

BS Puysics, 1956

SeattLE PaciFic CoLLEcE




