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ANN A H. GA R DIN E R 

THE BALLISTIC REDUCTION SECTION 

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 FIRE,D 

AT WHITE SANDS MISSILE RANGE. FROM 

THAT TIME UNTIL THE PRESENT THE SECTJON 

HAS PARTICIPATED IN THE REDUCTION OF AL-

MOST EVERY Ty'PE OF FIELD INSTRUMENTATION 

WHICH HAS BEEN USED AT THE PROVING 

GROUND. 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. THIS SECTION MEASURED AND 

COMPUTED DOVAP, RADAR, REFLECTION 

DOPP'LER AND SMALL AMOUNTS OF OTHER TYPES 

OF REDUCTION, CARRYINGALL 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. THIS MEANS THAT THIS SECTION 

PERFORMS THE REDUCTION OF ALL TYPES OF 

INSTRUME,NTATION USED TO STUDY THE 

PERFORMANCE OF THIS MISSILE, INCLUDING A 

PRELIMINARY DATA REPORT AND A MISS 

DISTANCE REPORT. BESIDES THIS, FIXED 

CAMERA REDUCTION FOR THE SOUTH BRANCH 

OF THE MISSILE RANGE IS DONE. THESE 

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. TARGETS, WHOSE 

AZIMUTH AND ELEVATION FROM THE CAMERA'S 

NODAL POINT ARE SURVEYED IN THE FIELD, 

ARE IN EACH FRAME OR PICTURE AND SUPPLY 
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THE INFORMATION NEEDED TO CONVERT THE 

MISSILE POSITION ON THE FILM INTO THE 

ANGULAR POSITION OF THE LINE OF SIGHT TO 

THE MISSILE. USINGTHIS INFORMATIONFROM 

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 OBTAI NED AND PUB'L] SHED I N REPORT 

FORM. ONE THOUSAND SEVEKTY-ONE SUCH 

REPORTS WERE PUBLISHED IN THE PASTYEAR. 

ANOTHER TYPE OF FIXED CAMERA IS 

THE BALLISTIC CAMERA. THESE CAMERAS 

ARE USED AT NIGHT AND USE STAR IMAGES FOR 

ORIENTATION OF THE CAMERA. THIS INSTRU-

MENTATION REQUIRES CAREFULTIM'ING OF THE 

EXPOSURE OF THE STARS AND IS CAPABLE OF 

HIGH ACCURACY. A FEW SUCH REDUCTIONS 

HAVE BEEN DONE. 

THl.s SECTION ALSO DOES REDUCTION 

OF RADAR rNSTRUMENTATION ON SOME OF THE 

MISSILES FIRED AT WHITE SANDS MISS1LE 

RANGE. THIS WORK INVOLVES READING RADAR 

BEAM POSITION FROM DIRECT WRITI.NG 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 IS PUBLISHED IN 

REPORT FORM. T HI S YEf'R RE'PORTS HAVE 

BEEN ISSUED FOR 61 MISSILES AND 74 TESTS 

OF RADAR PERFORMANCES. 

ANOTHER TASK IS THE REDUCTION OF THE 

BALLISTIC CAMERA PLATES 'USED TO CALIBRATE 

THE MlNITRACK SATELLITE TRACKJNG STA-

T 'IONS LOCATED AT BLOSSOM POINT, MD.; 

FT. STEWART, GA.; ANTIGUA, BRITISH 

WEST INDIES; HAVANA, CUBA; SANTIAGO, 

CHILE; ANTIFAGASTO, CHILE; LIMA, PERU; 

JOHANNESBURG, SOUTH AFRICA; WOOMERA, 

AUSTRALIA; AND SAN DIEGO, CALIF. TH1S 

GROUP HAS UNDERTAKEN THE COMPLETE RE-

DUCTION OF THE CALIBRATION PROCEDURE. 
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MOST OF THE OPTICAL FILM IS MEASURED ON COMPARATORS CAPABLE OF ONE MICRON 

ACCURACY. NINE OF THESE COMPARATORS, A ZEISS STEREO-COMPARATOR AND TWO COMPARATORS 

FOR MEASURING, BALLISTIC CAMERA PLATES, ARE IN USE. Two OF THE COMPARATORS ARE EQUIPPED 

TO PUNCH DIGITIZED OUTPUT INTO IBM CARDS. A FRONT PROJECTION TELEREADER IS ALSO USED 

FOR MEASURING AND RECORDING INFORMATION FROM SOME TYPES OF FI LM. RADAR BEAM INFORMA-

TION IS MEASURED MANUALLY. COMPUTATIONS ARE DONE ON DESK CALCULATORS AND ON AN IBM 
650 DATA PROCESSING MACHINE. BESIDES THE UNITS COMPRI SING 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 AUGUST 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, 

TELEMETRY AND OTHER TEDIOUS COMPUTATIONS FOR DRD-SjWSMR. PROGRAMS HAVE BEEN 

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

WORK HAS BEEN DONE FOR OTHER DIVISIONS OF THE COLLEGE. SIXTY-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 SHE,EP MARKETING CONDITIONS IN THE SOUTHWESTERN REGION WAS ALSO DONE. 



STUDENT HELP IN DATA REDUCTION 

MOST OF THE WORK DONE IN THIS S .ECTION IS PERFORMED BY STUDENTS OR STUDENTS ' 

WIVES. THIS NOT ONLY PROVIDES FINANCIAL AID BUT IS ALSO VERY EXCELLENT EXPER1 ENCE 

WHICH WO'ULD BE INVALUABLE IN FUTURE JOBS. LAST YEAR 67 STUDENTS EARNED $27,280,00; 
ELEVEN STUDENT-WIVES EARNED $12, 827.00 IN ADDITION, 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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OPER A TIONS 

THE PHYSICAL SCIENCE LABORATORY FIELD 

OPERATIONS ARE SCATTERED FROM WHITE 

SANDS MISSILE RANGE TO FORT CHURCHILL, 

MANITOBA, CANADA, AND PATRICK AIR FORCE 

BASE, CAPE 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 MISSI LE COMPUTER 
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R. A. BUMGARNER 

SINCE THE INITIATION OF V-2 UPPER 

AIR RESEARCH FIRINGS AT WHITE SANDS 

PROVING GROUND IN 1946, THE PHYSICAL 

SCIENCE LABORATORY PERSONNEL HAVE BEEN 

ENGAGED IN SUPPORT PROGRAMS. THE WORK 

HAS CONSISTED PRIMARILYOF ON-SITE TEST -

lNG, OPERATING, AND MAINTAINING 

TELEMETERING EQUIPMENT, BOTH IN THE 

GROUND RECEIVING STATIONS AND IN THE 

ROCKET. FOLLOWING 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 '1/ ANGUARD EARTH 

SATELLITE. 

ALTHOUGH MOST OF THI S WORK HAS BEEN 

DONE FOR THE NAVAL RESEARCH LABORATORY, 

WASHINGTON, D. C., SOME TELEMETRY SUP-

PORT HAS BEEN PROVIDED FOR A NUMBER OF 

CAJUN SOUNDING ROCKETS, INSTRUMENTED BY 

THE AIR FORCE CAMBRIDGE RESEARCH 

CENTER, LAURENCE G. HANSCOM FIELD, 

MASSACHUSETTS. SINCE THE FALL OF 1946, 
ALL THE FIRINGS IN WHICH THE GROUP HAS 

BEEN INVOLVED HAVE BEEN A PART OF THE 

INTERNATIONAL GEOPHYSICAL YEAR PROGRAM • 

THESE INCLUDED THE AEROBEE-HI AND CAJUN 

LAUNCHINGS AT FORT CHURCHILL, VANGUARD 

TEST VEHICLES AND SATELLITE VEHICLES AT 

CAPE CANAVERAL, AND AEROBEE F I RINGS AT 

HOLLOMAN AIR DEVELOPMENT CENTER AND 

WHITE SANDS MISSILE RANGE . 

SPECIFICALLY THE SUPPORT GIVEN ON 

THESE PROGRAMS INVOLVES PROVIDI NG PER -

SONNEL I N THE FIELD ON A CONTINUOUS BASI S 

WHO PERFORM PREFLIGHT TESTING AND 

PREPARATION OF TELEMETRY AND BEACON 

EQUIPMENT FOR EACH ROCKET; ASSUME PRIME 

RESPONSIBI LITY 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 YEAR. AN AEROBEE 

FIRING REQUI'RES A CREW OF SIX PEOPLE AND 

A VANGUARD LAUNCHING NORMALLY CALLS FOR 

FIFTEEN . SIMULTANEOUS OPERATIONS IN 

CANADA AND FLORIDA HAVE AT TIMES RE-

QUI RED AS MANY AS TWENTY PEOPLE TO BE 

AWAY FROM THE MAIN LABORATORY 

CONCURRENTLY. IN ORDER TO COVER SUCH 

COMMITMENTS MOST EFFICIENTLY, AN 

"INSTRUMENTATION PERSONNEL POOL" HAS 

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. 

UNDER 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 CONFI NED 

TO FI RST 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 LABORA-

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 ANTENNAS. AN ADDITIONAL 

MAN IS STATIONED IN THE BLOCKHOUSE AT THE 

LAUNCHING SITE. 

AT 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 

USED. THE PHYSICAL SCIENCE LABORATORY 

PERSONNEL ARE RESPONSIBLE FOR OPERATION 

AND MAINTENANCE OF TWO COMPLETE GROUND 

STATIONS AND FOR THE TESTING, PREPARA-

T I O N , AND INSTALLATION I N THE ROCKETS OF 

THE TRANSM ITTING UNITS AND ASSOCIATED 

BATTERIES AND ANTENNAS . 

FIVE AEROBEE-HI AND THREE CAJUN 

FLIGHTS AT HOLLOMAN AIR FORCE BASE WERE 

TELEMETERED AND PERMANENT GROUND EQUIP-

MENT AT PARKER STATION, WH I TE SANDS 

MISSILE RANGE WAS 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 FL I GHTS. 

DUR I NG THE COMING YEAR WORK WILL CON-

TINUE IN ALL OF THESE" AREAS. 

INSTALLING AER OBE E ANTENNAS 
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W. L. JOOSTEN, JR. 

FOR SEVERAL YEARS, THE NAVAL 

RESEARCH LABORATORY, WASHINGTON, D. C., 
HAS BEEN STUDYING THE IONOSPHERE BY THE 

MEANS OF RADIO SIGNALS TRANSMITTED 

FROM ROCKETS. THE TECHNIQUE CONSISTS OF 

TRANSM ITTING TWO SIGNALS SIMULTANEOUSLY 

WHILE THE ROCKET IS IN THE IONIZED REGION 

OF THE ATMOSPHERE. ONE FREQUENCY, THE 

REFERENCE FREQUENCY, IS CHOSEN HIGH 

ENOUGH THAT IT IS UNAFFECTED BY THE IONO-

SPHERE. THE 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 ION 

DENSITY, AND COLLISION FREQUENCY BETWEEN 

FREE ELECTRONS AND NEUTRAL MOLECULES 

CAN BE DETERM INED. 

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 IS FEASIBLE. THESE TESTS ARE 

CONTINUING. 

ANOTHER PROBLEM BEING CHECKED IS 

IONIZATION IN THE IMMEDIATE VICINITY OF' 

THE ROCKET. IONIZATION IS PRODUCED BY 

THE ANTENNAS. 

THE PHYSICAL SCIENCE LABORATORY 

FIELD GROUP MAINTAINS AND OPERATES THE 

DATA GATHERING IONOSPHERE 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 LABORATORY 

IN THE REDUCTION AND I NTERPRETATION OF 

THE INFORMATION. THIS WORK IS CARRIED 

ON BOTH AT WHITE SANDS MISSILE RANGE 

AND AT FORT CHURCHILL. 

IN ADDITION, THIS GROUP ALSO OPER-

ATES A GROUND PLANE FOR USE IN DETERMINING 

FREE SPACE PARAMETERS OF ROCKET-BORNE 

ANTENNASAT WHITE SANDS MISSILE RANGE. 

THIS GROUND PLANE IS THE ONLY ONE OF ITS 

KIND IN THE UNITED STATES. 

DURING THE PAST YEAR, ONE REPORT 

ENTITLED "ANALYSIS OF A CIRCULARLY 

POLARIZED TURN-STILE ANTENNA" BY W. 
L. JOOSTEN AND EUGENE D. LEE WAS 

PUBLISHED. ANOTHER REPORT IN PROCESS 

BY THE SAME 

ANALYSIS OF 

OSCILLATOR. " 

OFFICE IS "A 

A VOLTAGE 

THEORETICAL 

CONTROLLED 

ANTENNA GROUND PLANE 
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H. R. GARDNER 

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, 

TIM ING AND COMMUNICATION AMPLI FIERS AND 

CALIBRATION AND TEST EQUIPMENT. 

T ALOS TELEMETRY GROUP PROVI DES 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. IMMEDIATE VISUAL 

MONITORING EQUI PMENT SUCH AS CATHODE 

RAY AND DIRECT WRITING 

RECORDERS PRESENT THE DATA AT THE INSTANT 

IT IS HAPPENING IN THE MISSILE. THIS 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 OSC I LLOGRAPH RECORDER THAT 

PRODUCES VARYING TRACES ON ROLLS OF 

PHOTOGRAPHIC PAPER 12 INCHES WIDE AND 

100 TO 200 FEET LONG. THESE RECORDS MAKE 

IT POSSIBLE TO DETERMINE CHANGES IN 

MISSILE OPERATIONS APPARENT TO 0.001 OF 

A SECOND. THE SAME INFORMATION IS ALSO 

RECORDED ON MAGNETIC TAPES THAT CAN BE 

REPLAYED AT THE PHYSICAL SCIENCE LABO-

RATORY PLAYBACK STATION FOR RAPID 

REPRODUCTION OF FLIGHT FUNCTIONS. 

ONE TELEMETRIC STATION CALLED 

RED WAGON IS LOCATED ADJACENT 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 

S TATION ANALYZE THE FUNCTIONING OF THE 

TELEMETRIC SYSTEM OF THE MISSILE ASWELL 

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 WEAPONS 

CONTROL RADAR BUILDING. THIS STATION 

PROVIDES VISUAL MONITORING FACILITIES FOR 

THE T ALOS IF IT I S FUNCTIONING PROPERLY 

PRIOR TO ITS FLIGHT. THE PERSONNEL STAND 

ALERT AND READY TO FLASH A SIGNAL TO THE 

MISSILE FIRING PANEL IN THE EVENT ANY 

DIFFICULTY SHOULD ARISE. THE MONITORING 

CHECKS AND FLIGHT RECORDS ARE ALSO RE -

CORDED ON TAPE. TAPES FROM BOTH 

STATIONS ALONG WITH THE CALIBRATION TAPES 

FROM THE RED WAGON ARE SENT BACK TO THE 

TAPE PLAYBACK STATION FOR ANALYSIS. 

DURING INTERVALS BETWEEN MISSILE 

TESTS AND EQUIPMENT 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 AND RED WAGON TELE-

METRIC STATIONS TOGETHER RECORDED 

APPROXIMATELY 850 OPERATIONS, MANY OF 

WHICH WERE RECORDED AT BOTH STATIONS. 

DURING 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 IS REPAIRED. 

CONTINUAL MAINTENANCE ON AUDIO 

DISCRIMINATORS IS CARRIED ON. ONCE EACH 

MONTH LINEARITY CURVES ARE RUN ON EACH 

DISCRIMINATOR. THOSE DISCRIMINATORS 

WHOSE LINEARITY JS 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 O 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 RED WAGON 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. 

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. 

IT IS 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. 

THI S WORK WAS PERFORMED UNDER 

CONTRACT WITH THE U. S. NAVY BUREAU OF 

ORDNANCE. 

INSIDE RED WAGON 
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RED WAGON AND HELICAL ANTENNA 
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P. C. WHITE 

DURING WORLD WAR II, A CONSIDER-

ABLE IMPROVEMENT OVER THE CONTACT OR 

PERCUSSION FUZE WAS MADE BY THE 

DEVELOPMENT OF THE VARIABLE TIME OR 

PROXIMITY FUZE. SUCH 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. THE ORIGINAL DEVELOP-

MENT WAS FOR ARTILLERY AND ANTI-AIRCRAFT 

SHELLS, BUT IT WAS ONLY NATURAL THAT THIS 

TYPE OF FUZE BE E XTENDED FOR USE IN GUIDED 

MISSILE WARHEADS. 

THE FUZE SYSTEM USUALLY INCLUDES 

MORE THAN SIMPLY THE DETONATION OPERA-

TION. A SAFETY AND ARMING DEVICE MAKES 

IT POSSIBLE TO DESTROY ANY MISSILE THAT IS 

NOT OPERATING PROPERLY. IN ORDER TO PRE-

VENT DETONATION OF THE SELF-DESTRUCTION 

CHARGE WHILE THE MISSILE IS NEAR THE 

LAUNCHER, THE SAFETY AND ARMING ELEC-
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TALOS 

TRON ICS MUST INCLUDE A SAFE POSITION THAT 

IS IN CONTROLUNTIL THE MISSILE IS SAFELY 

AWAY FROM THE LAUNCHING AREA. 

THE BASIC RESEARCH AND DEVELOPMENT 

FOR THE T ALOS FUZE I S THE RESPONSIBILITY 

OF THE NAVAL ORDNANCE LABORATORY IN 

CORONA, CALIFORNIA. THE PHYSICAL 

Sc IENCE LABORATORY GROUP CONDUCTS TESTS 

ON THE FUZE SYSTEM AT WHITE SANDS 

MISSILE RANGE. IN CARRYING OUT THIS WORK, 

IT IS NECESSARY TO MAINTAIN A CONSIDERABLE 

AMOUNT OF PRECISION TEST EQUIPMENT FOR 

CHECKING OUT THE FUZE AND TROUBLE-

SHOOTING OF THE SYSTEM WHEN 01 FFICULTIES 

ARISE. IN ORDER TO RETAIN RECORDS OF THE 

FUZE OPERATION DURING FLIGHT A TELEME-

TRY STATION IS MAINTAIN ED. 

IN ADDITION TO THE NORMAL FUZE TEST-

lNG, CURRENT EXPERIMENTS ARE BEING 

CONDUCTED TO DETERMINE TEMPERATURE AND 

VIBRATIONS EXISTING IN THE MISSILE DURING 

THE FLIGHT. 

THISWORK WILLCONTINUE ON INTO THE 

COMING YEAR. 
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G. E. GARING 

THE PURPOSE OF THE T ALOS RADAR 

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 FOR THE U. S. 

BUREAU OF ORDNANCE AND U. S. ARMY 

ORDNANCE. 

THE GROUP OPERATES TWO STATIONS. 

ONE, THE BORESIGHT CAMERAS ON THE FOUR 

RADAR SETS AT THE ARMY T ALOS DEFENSE 

UNIT AND THE SECOND, THE TWO RADAR SETS 

AT THE NAVY WEAPONS CONTROL RADAR 

BUILDING. FIVE DIFFERENT MAKES OF 

CAMERAS; 35MM MITCHELL, 35MM CAMERA-

FLEX, 16MM CINE SPECIAL II, 16MM 

MULTIDAT, AND A FAIRCHILD OSCI LLOSCOPE 

CAMERA OBTAIN THE RECORDS DURING THE 

TALOS FLIGHT. FOR THE NAVY, TWO 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 CAMERA 

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. ALONG WITH THE USE OF 

COUNTER-BALANCE WE IGHTS, 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 BUI LD 

CAMERA MOUNTS THAT ARE LIGHT AND RIGID 

AND STILL RETAIN EASE OF ADJUSTMENT. 

OTHER CAM ERAS RECORD THE TRACE ON 

AN OSCILLOSCOPE TO OBTAIN A ROUGH 

ESTIMATE OF "MISS DISTANCE!'. 

THE GROUP MAINTAINS AND OPERATES 

THE TIMING EQUIPMENT BUILT BY THE TALOS 

INSTRUMENTATION GROUP TO SUPPLY RANGE 

TIMING TO ALL OTHER DATA GATHERING 

STATIONS THAT ARE BEl NG USED BY THE T ALOS 

DEFENSE UNIT AND THE NAVY WEAPONS 

CONTROL RADAR BUILDING. 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. 
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J. E. MASTERSON 

SINCE ITS INSTALLATION AT WHITE 

SANDS MISSILE RANGE, THE TACOS 

COMPUTER HAS OPERATED WITHOUT FAILURE 

DURING MISSILE PROGRAMMING TO TARGET. 

THIS COMPUTER WAS DESIGNED AND CON-

STRUCTED AT THE ApPLIED PHYSICS LABO-

RATORY, THE JOHNS HOPKINS UNIVERSITY, 

SILVER SPRING, MARYLAND, MAINTAINING 

CLOSE ASSOCIATION WITH THE PHYSICAL 

SCIENCE LABORATORY AT ALL TIMES IN ORDER 

TO FACILITATE OPERATION OF THE COMPUTER 

UPON ITS INSTALLATION AT WHITE 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 WEAPONS RADAR BUILDING, WHITE 

SANDS 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. THESE HAVE INVOLVEDTHE 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 

AGAI NST THE MASTER COPY. 

OCCASIONALLY, A MISSILE PERFORM-

ANCE CURVE IS SPECIFIED WHICH CANNOT BE 

DESCRIBED IN CONVENIENT MATHEMATICAL 

TERMS. IN SUCH CASES, THE CURVE IS 

PLOTTED ON A MASK AND THE FuNCTION THEN 

GENERATED BY MEANS OF AN INSTRUMENT 

CALLED THE "PHOTO-FORMER". 

THE LAUNcHER ORDER AND CAPTURE 

COMPUTER WAS BUILT AND INSTALLED UNDER 

CONDITIONS VERY SIMILAR TO TACOS, THE 

RESEARCH AND DEVELOPMENT COMPUTER. 

THE LAUNCHER ORDER AND CAPTURE COM-

PUTER, HOWEVER, REQUIRED SEVERAL 

PERMANENT MODIFICATIONS IN ORDER TO 

MEET EVERY CHANGING MISSILE SPECIFICA-

TION OR EXI STI NG TOLERANCE. 

ASSI STANCE WAS RENDERED TO SPERRY 

GYROSCOPE, INc., AND THE U. S. NAVY 

AT WHITE SANDS MISSILE RANGE IN THE SET-

TING UP AND EVALUATION OF THE Ex-7 
COMPUTER THAT INVOLVES THE TALOS 

BATTERY COMPUTER AND RECORDING EQUIP-

MENT. 



COMPUTER AND BRISTOL RECORDER 

INSTRUMENTATION FOR OBTAINING 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 

PLOT TO X-V, Y-Z, OR X-Z PLOTS OF 

TARGET AND MISSILE, OR 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 

OF POGO TARGETS. 

THE CLASSROOM INSTRUCTION AND CON-

TINUOUS OPERATIONAL TRAINING THAT HAS 

BEEN CONDUCTED FOR THE U. S. NAVY 

PERSONNEL HAS BEEN SUCCESSFUL TO THE 

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 PARTICI PATED 

IN FIFTY-THREE MISSILE FIRINGS. 

FUTURE 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 PROGRAMM ING. 
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R. L. SMITH 

THE PURPOSE OF THIS WORK FOR THE 

ApPLIED PHYSICS LABORATORY, THE JOHNS 

HOPKINS UNIVERSITY, IS TO COORDINATE 

MISSILE SYSTEM TEST DATA BY DOCUMENTA-

TION. 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 REGARDI NG 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 ApPLIED PHYSICS 

LABORATORY, U. S. NAVY, BENDIX AVIATION 

CORPORATION, RADIO CORPORATION OF 

AMERICA, PHYSICAL SCIENCE LABORATORY, 

AND OTHER FACILITIES AS REQUIRED IN THE 

T ALOS 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 MODIF"'ED 

AS IT IS MADE NECESSARY BY CHANGES IN THE 

MISSILE TEST OPERATIONS. 



N. H. HANNUM 

GUIDED MISSILES REQUIRE TARGETS 

FOR SYSTEMS TESTING DURING THE DEVELOP-

MENTOF THE MISSILE SYSTEM. THE PRIMARY 

FUNCTION OF THE POGO FIELD GROUP IS TO 

PROVIDE THESE TARGETS. IN ORDER TO FUL-

FILL THE VARYING ALTITUDE REQUIREMENTS 

OF THE DIFFERENT SYSTEMS, TWO TYPES OF 

TARGETS, POGO HI AND 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 

OPERATE, THE POGO HI SYSTEM IS USED. 

THIS TARGET IS CAPABLE OF REACHING 

ALTITUDES OF OVER 100, 000 FEET. 

THE BASIC SYSTEM IS A ROCKET 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 

SI LVER ON THE CANOPY. IN OTHER CASES, 

INFRARED FLARES OR OTHER DEVICES ARE 

SUSPENDED FROM THE SHROUD LINES TO PRO-

VIDE THE REQUISITE TARGET. ALTHOUGH 

THE SYSTEM IS 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 

IS CARRIED UPRANGE WITH A MOBILE CARAVAN 

TO A LOCATION AS CLOSE TO THE TARGET SITE 

AS POSSIBLE, AND THEN BY T1LTING THE 

LAUNCHER THE ROCKET IS DIRECTED TOWARD 

THE REGION OF SPACE IN WHICH THE TARGET 

IS TO BE PLACED. THE 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 A RELATIVELY LOW COST MAKES THE 

POGO TARGET SYSTEM A VERY DESIRABLE 

ONE. 

OF 

IN ADDITION TO THE PRIMARY FUNCTION 

PROVIDING OPERATIONAL POGO FIELD 

SUPPORT THI S GROUP HAS ALSO PROVIDED FIELD 

ASSI STANCE TO THE PHYSICAL SCIENCE 

LABORATORY 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 PERIOD 1 JULY 1957 TO 1 JULY 

1958 THERE WERE 28 POGO HI FlRINGS OF 

WHICH 18 WERE SUCCESSFUL. 

THERE WERE ALSO 14 POGO LOOPERA-

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. 
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SEVERAL ELECTRONIC AND PRESSURE 

TYPE FUZING SYSTEMS HAVE BEEN DEVELOPED 

FOR THE U. S. ARMY ORDNANCE CORPS. THE 

FUZING SYSTEMS WERE DEVELOPED TO BE 

FLOWN IN CONJUNCTION WITH ALL TYPES OF 

EXPLOSIVE WARHEAD SYSTEMS. THIS LABO-

RATORylS FUNCTION IS TO PERFORM PREFLIGHT 

ELECTRONIC CHECKS, INSTALL FLYABLE UNITS 

ON TEST VEHICLES, EVALUATE POSTFLIGHT 

TELEMETERING RECORDS, WRITE AND PUBLISH 

TECHNICAL FLI GHT 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 CONCERNI NG TECHN1CAL PROBLEM S 

ENCOUNTERED IN FIELD OPERATIONS. 

THREE DI FFERENT TYPES OF ELEC-

TRONIC FUZING SYSTEMS FOR THE CORPORAL, 

THE LACROSSE AND 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 M I SSI LE HAS BEEN 

MADE BY LABORATORY PERSONNEL. IN THE 

PAST TWELVE MONTHS, PREFLIGHT CHECKS, 

I NSTALLATION, MONITORING, "'VALUATION AND 

RECOMMENDATIONS HAVE BEEN PERFORMED 

AND TECHNICAL REPORTS WRITTEN, ON FORTY-

ONE MISSILE FUZING SYSTEMS FLIGHTS. 

IN ADDITION TO THE MISSILE TESTS, A 

DOCUMENTARY FILM DESCRIBING THE FUZE 

TEST OPERATIONS WAS BEGUN AND IS NEAR 

COMPLETION. 

THE FOLLOWING ELECTRONIC SYSTEMS 

W I LL BE TESTED IN THE NEXT FEW MONTHS: 

SERGEANT, REDSTONE, LITTLE JOHN, AND 

CORPORAL. THE VULNERABILITY STUDIES ON 

ELECTRONIC COUNTERMEASURES WILL CON-

TINUE AND OTHER TESTS ARE TO BE PERFORMED 

AT YUCCA FLATS, NEVADA. THE TESTS 

DURING THE PAST YEAR HAVE BEEN AT WHITE 

SANDS MISSILE RANGE AND AT THE YUMA 

TEST STATION, YUMA, ARIZONA. 



........ , ..... 

E. R . McDoWELL 

SEVERAL 01 FFERENT TYPES OF WAR-

HEADS ARE BEl NG DEVELOPED BY VARIOUS 

AGENCI ES FOR ROCKETS AND GUIDED M I SSI LES. 

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 PUBLI SHED AND FOR-

WARDED TO COGNIZANT DEVELOPMENT 

PERSONNEL WHO THEN MAKE A COMPLETE 

ANALYSIS AND EVALUATION OF THE ENTIRE 

WARHEAD SYSTEM. 

OPERATIONS INVOLVE TWO 

DIFFERENT TYPES OF WARHEADS FOR THE 

CORPORAL GUIDED MISSILE AND ONE TYPE 

WARHEAD FOR THE HONEST JOHN ROCKET. THE 

WARHEADS BEING TESTED CONTAIN SEVERAL 

CONCEPTS OF CHEM ICAL MUNITIONS. PURPOSE 

OF THE TESTS ARE TO OBTAIN A FUNCTIONAL 

CHECKOF 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-

PORALGUIDED 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. PRESENT 

CORPORAL GUIDED AND HONEST 

JOHN ROCKET WARHEADS WILL CONTINUE TO 

BE TESTED. 

THIS WORK WAS PERFORMED UNDER 

CONTRACT WITH THE U. S. ARMY CHEMICAL 

CORPS. 
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A. F. BOWERS 

THE PURPOS.E OF THE TIMING AND CON-

TROL SECTION IS THE GENERATION AND 

DISTRIBUTION OF ELECTRICAL PULSES TO 

PROVIDE TIME REFERENCES FOR ALL TYPES 

OF INSTRUMENTATJON THAT ARE UTILIZED AT 

WHITE SANDS MISSILE RANGE. THESE 

ELECTRICAL PULSES ARE THE MEANS BY WHICH 

THE DATA AT THE VARIOUS STATIONS ARE 

CORRELATED. I.N ORDER TO ACCOMPLISH THIS, 

SEVERAL TYPES OF PULSES ARE NECESSARY: 

THOSE THAT ARE REPEATED AT A CONSTANT 

REPETITION RATE SUCH AS (t) A ONE PULSE 

PER SECOND CONTINUOUS COUNTING CODE 

WHEREBY THE CODE READING CHANGES ONE 

COUNT EACH SECOND AND (2) SPEC IAL FUNCTION 

PULSES SUCH AS "TEST ZERO'TWHICH IS THE 

INSTANT OF AN EVENT START. 

AN· ELECTRICAL PULSE IS OBTAJNED 

FROM A TEMPERATURE CONTROLLED CRYSTAL. 

THE STEADY FREQUENCY IS FED THRO'UGH 

ELECTRONIC CJ,RCUITRY TO Ot<TAIN THE DE-

SIRED PULSE RATES. THESE SIGNALS ARE 

THEN DISTRIBUTED THROUGHOUT THE RANGE 

OVER RADIO AND BY WIRE. 

THE PHYSICAL LABORATORY 

GROUP SUPPLEMENTS THE REGULAR PIZRSONNEL 

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 FOR THE U. S. ARMY ORDNANCE 

CORPS: THE GENERATION STATION, THE RADIO 

DISTRIBUTION STATION, AND TWO WIRE LINE 

DISTRIBUTION STATIONS. 

DURING 1957- 58, THE GROUP WORKED 

ON 186 OPERATIONS AS WELL AS DOING THE 

NECESSARY MAINTENANCE REQUIRED. 

WORK WILL CONTINUE NEXT YEAR. 
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L, C, WARD 

THE WORK OF 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 

PHYSICAL SCIENCE LABORATORY, THESE 

MEN PROCESS FILM AND OPERATE THE CHEM-

CAL LABORATORY DURING THESE HOURS, FIVE 

DAYS A WEEK, 

THE MAJOR PART OF THE WORK CON-

SISTS OF PROCESSING FILM IN THE HOUSTON 

FEARLESS 10-C PROCESSING MACHINE. 

SOME TIME IS ALSO DEVOTED TO THE PROC-

ESSING OF ANSCOCHROME COl...OR FILM, WIDE 

STRIP-FILM,PHOTO PAPER, AN.D THE OPERATION 

OF THE CHEM I CAL CONTROL LABORATORY, 

IN THE CHEMICAL LABORATORY IT .IS 

NECESSARY TO MI X AND RUN ANALYSES ON 

CHEMICALS, CONTROL THE RE-CIRCULATION 

OF CHEMICALS AND RECHARGE DEIONIZER FOR 

THE WATr::R, 

THIS WORK WAS PERFORMED UNDER 

CONTRACT WITH THE U. S, ARMY ORDNANCE 

CORPS. 



BASIC AND APPLIED RESEARCH 

DURING THE YEAR 1957-58 BASIC AND APPLIED RESEARCH IN THE PHYSICAL SCIENCE 

LABORATORY COVERED ABROAD 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 

STUOENTS ON AN ASSISTANT OR HOURLY BASIS ASSISTED IN THE RESEARCH. 
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I. L. CARBINE 

SINCE 1954 THIS PROJECT HAS BEEN 

ENGAGED IN THE STUDY OF ELECTRONIC 

COUNTERMEASURES UNDER THE SPONSORSHIP 

OF THE U. S. ARMY SIGNAL CORPS, WHITE 

SANDS SIGNAL AGENCY LOCATED AT WHITE 

SANDS MISSI'LE RANGE. THIS WORK 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. THE GENERAL 

STUDY OF ELECTRONIC COUNTERMEASURES 15 

A BROAD CONSI DERATION OF ALL POSSIBLE 

SIGNALS AND DEVICES THAT CAN HAVE AN 

EFFECT ON ELECTRONIC EQUIPMENT. THIS 

WORK INCLUDES THE THEORETICAL TREAT":' 

MENT OF THE INTERFERENCE PHENOMENA AS 

WE.LL AS A SURVEY OF THE EQUI PMENT AND 

TECHNIQUES AVAILABLE TO THE FI ELD OF 

ELECTRONIC COUNTERMEASURES. 
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THE GENERAL STUDY PROVIDES A 

BACKGROUND FOR THE SECOND PART OF THE 

WORK, THE STUDY OF SPECI FIC MISSILE 

SYSTEMS. Two SUCH SYSTE MS HAVE BEEN 

ASSIGNED TOTHE LABORATORY FOR DETAILED 

STUDY. THESE ARE T H E LACROSSE AND THE 

HAWK. THE WORK ON BOTH SYSTEMS HAS 

FOLLOWED THE SAME PATTERN OF AN INITIAL 

STUDY FOLLOWED BY TESTS ON THE SYSTEMS 

TO SUPPLEMENT AND SUBSTANTIATE THE 

THEORETI CAL CONCLUSIONS . THE RESULTS 

ARE THEN FED BACK TO THE DEVELOPING 

AGENCIES WHERE CHANGES ARE MADE IN THE 

SYSTEMS TO IMPROVE THEIR INSUSCEPTIBILITY 

TO ELECTRONIC COUNTERMEASURE. 

CHANGEfi THEN GIVE RISE TO ADDITIONAL 

STUDY AND RE-EVALUATION OF THE SYSTEMS. 

IT IS ANTICI PATED THAT WORK UNDER 

THIS PROJECT WILLCONTINUE DUR I NG 1958-59. 

-



C.W.TOMBAUGH 

SINCE DECEMBER 1953, A SYSTEMATIC 

SEARCH FOR SMALL NATURAL SATELLITES OF 

THE EARTH HAS BEEN IN PROGRESS. THESE 

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 

RAPIDLYTO BE EITHER SEEN VISUALLYOR RE-

CORDED BY THE TELESCOPE'S PHOTOGRAPHIC 

EQUI PMENT. HOWEVER, A SMALL TELESCOPE 

DRIVEN AT ANGULAR SPEEDS THAT MATCH 

APPARENT ANGULAR SPEEDS OF THE POSSI BLE 

NATURAL SATELLITES WOULD 

FAINT OBJECTS SINCE THE 

SEE THESE 

SATELLITE'S 

IMAGE WOULD AFFECT THE RECORDI NG PHOTO-

GRAPHIC PLATE FOR THE SEVERAL SECONDS 

WHILE IT WAS BEING TRACKED. THE ANGULAR 

TRACKING SPEED REQUIRED TO PERFORM THIS 

OPERATION DEPENDS ON THE DISTANCE OF THE 

SATELLITE FROM THE EARTH. CONSEQUENTLY, 

THE EQUATORI AL AND ECLI PTIC PLANES OF THE 

SKY WERE DIVIDED INTO APPROXIMATELY 200 
CONCENTRIC ZONES. 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. To 

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 OBSERVATORY, FLAGSTAFF, 

ARIZONA. HOWEVER, THE REGION CLOSE TO 

THE EARTH IN THE PLANE OF THE EQUATOR IS 

NOT VISIBLE FROM THIS LOCATION. To 

EXAMINE THIS REGION OF THE SPACE AROUND 

THE EARTH A STATION HAS BEEN OPERATED AT 

QUITO, ECUADOR. IN MAY 1958 SPECIAL 

OBSERVATIONS WERE MADE FOR THE U. S. 

ARMY MAP SERVICE WITH THE ASSISTANCE 

OF AMS PERSONNEL AT THIS STATION. 

IN 1957 AT PRESIDIO, TEXAS, AND LAS 

CRUCES, NEW MEXICO, A VISUAL SEARCH IN 

A FAMILY OF ECLIPTIC PLANES WAS UNDER-

TAKEN. BECAUSE 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 I F THE EARTH HAS ANY 

SMALL NATURAL SATELLITES; (2) I F SUCH 

SATELLITES EXIST, TO CHART THEIR ORBITS 

SO THAT THEIR LOCATIONS WOULD BE KNOWN 

CONTINUOUSLY; (3) TO DEVELOP OBSERVA-

TIONAL EQUI PM ENT, METHODS AND TECHNIQUES 

FOR KEEPING TRACK OF ARTIFICIAL 

SATELLITES, 

ALTHOUGH A FEW FAINT SATELLITE 

SUSPECTS HAVE BEEN ENCOUNTERED NONE 

COULD BE SATISFACTORI LY 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 ELI PTICAL 

ORBITS AROUND THE SUN. 

FIVE PRINCI PAL PAPERS HAVE BEEN 

PUBLISHED AND DISTRIBUTED BY THE GROUP. 

"PROPOSED GEODETIC TRIANGULATION FROM 

AN UNMANNED ORBITAL VEHICLE BY MEANS 

OF SATELLITE SEARCH 

CLYDE W. TOM BAUGH, 

MAY 1955. 

TECHNIQUE" BY 

JET PROPULSION, 

"PHOTOGRAPHIC TRACKING OF AN EARTH 

SATELLITE" BY CLYDE VV. TOM BAUGH AND 

BRADFORD A. SMITH, PHYSICAL SCIENCE 

LABORATORY, NMCA<'MA, 10 APRIL 1956. 

"PROPOSAL FOR PHOTOGRAPHIC ACQUISITION 

AND TRACKING OF ARTIFICIAL SATELLITES" 

BY CLYDE W. TOMBAUGH AND BRADFORD A. 

SM I TH, PHYS I CAL SCI E NC E LABORATORY, 

25 MAY 1956. 
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QUITO STATION 

"INTERIM REPORT ON SEARCH FOR SMALL 

EARTH SATELLITES FOR THE PER 100 1953-
19 56 TT BY CLYDE W. TOMBAUGH, PHYSICAL 

S C I ENCE LABORATORY, NMCA 1 OCT 

19 56. 

TT8y-PRODUCTS OF THE SEARCH FOR NATU-

RAL SATELLITES OF THE EARTH" BY CHARLES 

F. CAPEN, JR., SKY AND TELESCOPE, 

F EB 1957. 

THE SEARCH FOR NATURAL SATELLITES 

IS NEARI NG CONCLUSION AND WI LL BE BROUGHT 

T O A CLOSE AT THE END OF THIS YEAR. 

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. 

DURING THE COMING YEAR, THE GROUP 

W ILL FOCUS ITS ATTENTION ON GEOPHYSICAL 

RESEARCH OF THE MOON AND PLANETS. THE 

MAIN OBJECT OF THE STUDY WILL BE THE 
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PLANET MARS, WHICH WILL MAKE A CLO SE A P-

PROACH TO THE EARTH IN NOVEM BER. M ARS, 

THE MOST CONTROVERSI AL OF ALL OF THE 

PLANETS, WI LL BE PHOTOGRAPHED C ONTI N U-

OU S LY THROUGHOUT A FOUR MONTH P ERIOD IN 

AN EFFORT TO LEARN MORE ABOUT ITS AT MOS-

PHERE, SURFACE FEATURES, AND S E ASONAL 

CHANGES. OFSPECIAL INTERESTWILL BETHE 

MARTI AN TTCANALS TT AND THE TTMARI A Tl, RE-

PORTED TO BE AREAS OF A LOW FORM OF P L ANT 

LIFE. IN ADDITION TO MARS A CLOSE 

PHOTOGRAPHIC SURVEI LLANCE WI LL BE K EPT ON 

THE PLANETS JUPITER AND VENUS AND THE 

MOON. SINCE THE MOON REPRESENTS M A N 'S 

FIRST INTERPLANETARY TARGET FOR SPACE 

TRAVEL, AN I NTENSI VE STUDY WI LL B E DI-

RECTED TOWARD ITS SURFACE FEATURES AND 

GEOLOGY. A REGULAR EXAM I NATION OF V E N U-

SIAN ATMOSPHERE IN THE ULTRAVIOLET , AND 

COLORI METRIC STUDI ES OF JUPITER'S MU L TI -

COLOR ED ATMOSPHERE, ALONG WITH TH E ABOVE 

MENTIONED INVESTIGATIONS, ARE EXPECTED 

TO ADD MUCH TO OUR KNOWLEDGE O F THE 

PHYSICALMAKEUPOFTHE MOON AND PLAN ETS. 



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

R.K.SHERBURNE 

FOR THE PAST TWO YEARS THE PHYSICAL. 

SCIENCE LABORATORY HAS BEEN WORKING WITH 

THE FIL.M UNIT OF THE LOWELL. EDUCATIONAL 

FOUNDATION 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 

GEOPHYSICAL YEAR. THE WORK IS UNDER 

THE AEGISOFTHE U. S. NATIONALCOMMITTEE 

FOR IGY AND HAS BEEN FINANCED BY THEM AND 

BYTHE NATIONAL SCIENCE FOUNDATION, 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. THE SUBJECTS OF THE FILMS ARE 

AS FOLLOWS: (1) INTRODUCTION, (2) SOL.AR 

ACTIVITY, (3) GEOMAGNETISM, (4) AURORA, 

(5) IONOSPHERE, (6) COSMIC RAYS, 

(7) METEOROLOGY, (8) OCEANOGRAPHY, 

(9) GLACIOL.OGY, (10) SEISMOLOGY, (11) 
GRAVITY, LONGITUDE AND LATITUDE, (12) 

ROCKETS, (13) SATEL.LITES. 

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, 

SCRI PT WRITING, TRAVEL AND SHOOTING 

ARRANGE'MENTS FOR CAMERA CREWS, SUPER-

VISION OF ANIMATION DRAWING, AND 

ASSISTING WITH CAMERA DI RECTION AND W 'ITH 

EDITING OF THE THREE PILOT FILMS (Nos. 

2, 3, 4), WHICH WERE BROUGHT TO COM-

PLETION OR NEAR COMPLETION IN THE 

BOSTON STUDIOS OF WGBH BY THE END OF 

THE YEAR. 

EACH OF THE SUBJECT MATTER AREAS 

WAS THOROUGHLY RESEARCHED IN THE LOCAL 

LIBRARY, IN PUBL.ICATIONS FROM OTHER 
FI.LMING IGY 
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EXAMPLES OF ANIMATION LAYOUTS 

LIBRARIES, AND IN SPECIAL PUBLICATIONS 

OF THE IGY SCIENTISTS. INTERVIEWS WERE 

ALSO HELD WITH MANYOF 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 FI LM S MI GHT DEVELOP THE 

INVESTIGATIONS INTO A "STORY". 

SIMULTANEOUSLY, A SERIES OF 

SKETCHES WAS DRAWN AT THE PHYSICAL 

SCIENCE LAB'ORATORY TO GUIDE THE ANI-

MATION STUDIO IN PREPARING ANIMATED 

SEQUENCES FOR THE FILMS. ALSO DURING 

THIS PERIOD CAMERA CREWS WORKED OUT OF 

BOSTON TO FILM "LIVE" IGY ACTIVITIES 

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 IS BEING MADE 

ARE THE LARGEST EVER MADE TO EDUCATIONAL 

TELEVISION; THE SERIES ITSELF IS THE MOST 

AMBITIOUS OF ITS KIND EVER UNDERTAKEN BY 

EDUCATIONAL- TELEVI SION, I NVOLVI NG, AS ,IT 

HAS, COVERAGE OF WORLD-WIDE SCIENTIFIC 

EFFORT DURING THE INTERNATIONAL GEO-

PHYSICAL YEAR. THAT IT PROMISES SUCCESS 

IS EVIDENT IN THE WIDESPREAD FAVORABLE 

COMMENT ON THE INITIAL PILOT FI LM, BOTH 

FROM THE SCIENTIFIC COMMUNITY, WHICH IS 

NOTORIOUSLY CRITICAL OF MOST EFFORTS TO 

"PUT SCIENCE ON FILM, "AND FROM CERTAIN 

HOLLYWOOD PRODUCERS WHO ARE ENGAGED IN 

SIMILAR PROJECTS SUPPORTED BY PRIVATE 

MONEY. 



ALBERT 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 USI NG 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 

STRIP KNOWN AS TUBE-IN-STRIP BY THE 

REVERE COPPER AND BRASS COMPANY HAS 

OPENED THE POSSIBILITY OF CIRCU1...ATING AND 

HEATING WATER RATHER THAN AIR. 

THROUGH AN AGREEMENT WITH DR. JACK 

SOULES, ASSI STANT PROFESSOR OF PHYSICS, 

AN EXPERIMENTAL SYSTEM HAS 

BEEN INSTALLED IN HIS HOUSE A FEW MJ'LES 

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. THUS, THE 1...ABO-

RATORY HAS IN EFFECT A FULL-SCALE S01...AR 

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 1...ABORATORY. 

F1...AT P1...ATE G1...ASS COLLECTORS THAT 

TRAP THE SUN'S HEAT IN MUCH THE SAME WAY 

AS AN ORDINARY GREENHOUSE OR HOTBED ARE 

P1...ACED IN THREE BANKS, ONE BEHIND THE 

OTHER, AND FORM AN INTEGRAL GROuP, PART 

OF THE ROOF OF THE HOUSE. THE TRAPPED 

HEAT BENEATH THE G1...ASS IS ABSORBED BY A 

COLLECTOR P1...ATE AND CARRI ED TO A STORAGE 

TANK BY CIROU1...ATING WATER WITHIN THE 

"BUILT-IN" TUBES OF THE P1...ATE. 

TUBE-IN-STRIP 

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 WI NTER 

DAY. 

THE WATER WHICH TRANSPORTS HEAT 

FROM PLACE TO P1...ACE IS CONTAI NED 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. WITHIN 

THE HOUSE AIR IS WARMED BY THE CIRCU1...ATING 

WATER AND DI STRI BUTED TO ALL PARTS OF THE 

HOUSE BY A DUCT SYSTEM, MUCH AS IN THE 

CONVENTIONAL HOT-AIR CIRCULATION DESIGNS. 

A SIMPLE BUT EFFECTIVE CONTROL SYSTEM 

HAS BEEN DESIGNED 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 TEM PERATURE 

DIFFERENCE EXCEEDS A PREDETERMINED 

VALUE. SOME INFORMATION IS OBTAINED 

FROM THERMO-COUPLES LOCATED AT PERTI-

NENT POINTS AROUND THE SYSTEM AND IN 

THE SOIL AROUND THE STORAGE TANK. 

I NSTAL1...ATION 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 WI NTER WITH ONLY A FIRE-

PLACE FOR HEAT, AT TIMES THE COMFORT 

LEVEL WAS NOT HIGH, BUT TOLERABLE, 

IS ESTIMATED THAT DURI NG THE COLDEST 

WINTER MONTHS ABOUT ONE-HALF OF THE HEAT 

REQUIREMENTS WAS SUPPLI ED BY THE SOLAR 

SYSTEM, FROM THE LATTER PART OF FEBRU-

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 OVER-

HEATING IN THE COLLECTORS, AS WAS FEARED 

MIGHT TAKE PLACE IN SUMMER MONTHS, HAS 

YET OCCURRED, THE WATER-ANTI FREEZE 

SOLUTION WAS LEFT IN TH E INOPERATIVE 

SYSTEM TO CHECK THIS AND ONLY A MODER-

ATE PRESSURE HAS BUI LT UP, THE LACK OF 

SUMMER OVERHEATING IS DUE LARGELY TO 

THE UNFAVORABLE ANGLE OF INCIDENCE OF 

THE SUN IS 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 DURI NG THIS SUM-

MER, THIS HAS LOWERED THE INSULATING 

PROPERTY, IT ALSO BECAME APPARENT THAT 

THE COLLECTOR SYSTEM HEAT EXCHANGER 

WAS EITHER I NADEQUATE OR THAT RUST DE-

POSIT FROM THE TANK WATER HAD IMPAIRED 

ITS EFFI CI ENCY. 

PRIOR TO THE SOULES SOLAR HEATING 

SYSTEM, THE EFFICIENCY OF THE COLLECTOR 

UNITS WAS STUDIED WITH A SMALL TEST 

LECTOR IN THE LABORATORY, EFFICIENCY OF 

THE COLLECTOR VARIED FROM ABOUT 75 % AT 

9cP F TO ABOUT 35% AT 1450 
F WATER 

TEMPERATURE. A PAPER DESCRIBING THIS 

WORK AND THE RESULTS OF IT WAS PRESENTED 

AT THE AAAS REGIONAL MEETI NG IN LAs 
VEGAS, NEW MEXICO, IN APRIL 1958, THE 

CHOICE OF THE NUMBER OF TUBES INCORPO-

RATED IN THE COLLECTOR-PLATES WAS 

DETERMI NED BY CALCU LATI ON OF THE 

TEM PERATURE GRADI ENT ACROSS THE SHEET 

BETWEEN THE TUBES, PRELIMINARY MEAS-

UREMENTS MADE ON ACTUAL TEST ITEMS 

AGREED RATHER WELL WITH THE COMPUTED 

VALUES, SOME FURTHER WORK IS BEING 

DONE ON THIS TO DETERMINE EXPERIMENTAL 

VALUES MORE PRECISELY FOR COMPARISON 

WITH THE THEORY. 

AT THE PHYSICAL SCIENCE LABORA-

TORY MEASUREMENTS OF THE AMOUNTS OF 

SOLAR ENERGY PER UNIT AREA PER UNIT TIME 

INCIDENT ON TEST COLLECTORS HAVE BEEN 

MADE, 

I t 
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SOULES HOUSE UNDER CONSTRUCTION 



SOLAR HEAT COLLECTORS 

IMMEDIATE PLANS FOR THE FUTURE ARE 

TO COMPLETE THE STUDY OF TEMPERATURE 

GRADIENTS IN THE COPPER TUBE-IN-STRI P 

MATERIAL. CERTAIN MODI FICATIONS 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-

SI DERABLE 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. 



CURRENT DISTRIBUTION MEASUREMENTS 

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 DI STRI BUTION REQUI RED. 

AN EXTENSION OF THE INVESTrGATION PRO-

DUCED A TECHNIQUE FOR MEASURING THE 

MICROWAVE CURRENTS INDUCED 

CONTI NUOUS METALLIC SURFACE. 

IN A 

THESE 

MEASUREMENTS ARE MADE AT to, 000 MEGA-

CYCLES PER SECOND WITH A SHIELDED IMAGE 

LOOP PROBE DESIGNED TO RESPOND TO THE 

·AMPLITUDE, POLARIZATION AND PHASE OF THE 

CIRCULATING CURRENT. INTERESTI 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 ApPLIED PHYSICS LABORATORY OF 

THE JOHNS HOPKINS UNIVERSITY. ONE 

TECHNICAL REPORT HAS BEEN WRITTEN AND 

A FINAL REPORT IS IN PREPARATION COVERING 

THE RECENT RESULTS OF THESE INVESTIGA-

TIONS. A TECHNICAL PAPER DESCRIBI NG THE 

CURRENT TRANSFORM METHOD WAS 

DELIVERED IN AUGUST t955 AT THE BOULDER 

LABORATORIES OF THE NATIONAL BUREAU OF 

STANDARDS. ANOTHER PAPER WAS DELIVER-

ED IN MAY t958 AT THE ANNUAL MEETING OF 

THE SOUTHWESTERN SECTION OF THE 

AMERICAN ASSOCIATION FOR THE ADVANCE-

MENT OF SCIENCE. 
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R. W. DRESSEL 

THE TERM "FERRITE" APPLIES TO A 

GENERAL CLASS OF METALLIC OXIDES OF WHICH 

IRON OXIDE IS THE CHIEF COMPONENT, ONE 

EXTREMELY INTERESTING PROPERTY OF THE 

FERRITES IS THAT THEY ARE "GYRO MAG-

NETIC ", A TERM USED TO DESCRIBE .... HE 

INTERACTION OF THE FERRITE MEDIUM AND AN 

ELECTROMAGNETIC WAVE, WHEN AN ELEMENT 

OF FERRITE MATERIAL IS INTRODUCED INTO A 

WAVEGUI DE AND MAGNETI ZED BY AN EXTERNAL-

LY APPLIED FI ELD THE STATE OF POLARIZATION 

OF THE ELECTROMAGNETIC WAVE WILL BE 

CHANGED IN PROPORTION TO THE INTENSITY OF 

MAGNETIZATION. INTERFERENCE BETWEEN 

REFLECTED AND INCIDENT WAVES WITHI N THE 

GUI DE THUS DEPENDS UPON THE MAGNETIZA-

TION OF THE SAM PLE. 

A STUDY OF THESE INTERFERENCE 

PHENOMENA HAS BEEN MADE OVER A FREQUENCY 

RANGE FROM 8,000 TO 12,000 MEGACYCLES 

PER SECOND. INTERPRETATION OF THE MEAS-

URED DATA HAS BEEN MADE IN TERMS OF 

THEORETICAL RESULTS DERIVED FROM AN 

APPLICATION OF THE SCATTERING FORMULA-

TION OF THE FI ELD EQUATIONS. IT HAS BEEN 

POSSIBLE TO REDUCE THE VERY COMPLEX 

WAVE INTERACTIONS TO A RELATI VELY SIMPLE 

DESCRIPTION INVOLVING ONLY THREE PAIRS OF 

INDEPENDENTLY MEASUREABLE PARAMETERS, 

INITIAL PHASES OF THE INVESTIGATION 

WERE BEGUN UNDER A CONTRACT WI TH THE 

ApPLIED PHYSICS LABORATORY OF THE JOHNS 

HOPKINS UNIVERSITY. MORE RECENTLY, THE 

WORK HAS BEEN SUPPORTED BY THE AIR FORCE 

OFFICE OF SCIENTIFIC RESEARCH. A DE-

TAl LED TECHNICAL REPORT HAS BEEN WRITTEN 

AND SUBMITTED TO THE AIR FORCE AND OTHER 

INTERESTED ORGANIZATIONS. IN MAY 1958 A 

PAPER DESCRI BI NG THE RESULTS OF THE IN-

VESTIGATION WAS DELIVERED AT THE ANNUAL 

MEETI NG OF THE SOUTHWESTERN AND ROCKY 

MOUNTAIN SECTION OF THE AMERICAN Asso-

CIATION FOR THE ADVANCEMENT OF SCIENCE. 

Two UNDERGRADUATE ASSISTANTS 

HAVE PERFORMED MOST OF THE MEASUREMENTS 

AND MANY OF THE REQUIRED COMPUTATIONS. 

FERRITE TESTING SETUP 
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H. B. WILLIAMS 

51 NCE 1949 THI S PROJECT, UNDER 

SPONSORSH IP OF THE ApPLIED PHYSI CS LABO-

RATORY, T HE JOHNS HOPKINS UNIVERSI TY, 

HAS BEEN GATHERI NG AND I NTERPRETI NG 

FUNDAMENTAL INFORMATION IN THE FIELD OF 

"GASEOUS ELECTRONICS, I' A TERM APPLIED 

TO ALL PHENOMENA WHICH INVOLVE THE 

IONIZATION OF ATOMS AND MOLECULES. THE 

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 CONCERNI NG THI S GENERAL 

TYPE OF PHENOMENON AND CONSIDERABLE 

PROGRESS HAS BEEN MADE IN THEORETICAL 

INTERPRETATION OF THE DATA. HOWEVER, 

THE OBSERVATIONS HAVE SOMETI ME S BEEN 

SPECTACULAR AND VERY OJ FFICULT TO INTER-

PRET THEORETICALLY. UNDER CERTAIN 

CONDITIONS BRI LLIANT GLOWI NG CLOUDS OF 

GAS APPEAR BETWEEN THE ELECTRODES WH1CH 

SO FAR HAVE DEFIED THEORETICAL DESCRIP-

TION. 

THE PROJECT HAS PUBLISHED TWO 

PAPERS: 

SECONDARY ELECTRON RESONANCE 

MECHANISM 

FREQUENCY 

J. HATCH 

Low PRESSURE HIGH-

ALBERT 8REAKDbwN IT 

AND H. BARTEL 

JOURNAL OF ApPLIED PHYSICS 

BY 

WILLIAMS, 

APRIL 1954. 

ITA THREE DIMENSIONAL POTENTIAL WELLIT 

BY H. BARTEL WILLIAMS, PHYSICAL 

REVIEW SEPTEMBER 1, 1957. 
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ANOTHER PAPER I S NOW BE ING PRE-

SENTED FOR PUBLICAT ION BY MR. HATCH AND 

MR. iNILLIAMSANDA FOURTH PAPER IS UNDER 

PREPARATION ByMR. WILLIAMS. IN ADDITION 

THE HANDBUCH DER PHYSIK QUOTES THESE 

PAPERS AS THE DEFINITIVE WORK IN THIS 

BRANCH OF GASEOUS ELECTRON ICS. 

PAPERS HAVE BEEN READ BEFORE THE ANNUAL 

GASEOUS ELECTRONICS CONFERENCES. 

DURING THE YEAR 1957-58 WORK HAS 

PROGRESSED IN TWO DISTINCT DIRECTIONS, 

NAMELY, CONTINUATION OF THE STUDYOF THE 

CAUSE OF THE ONSET OF THE GLOW 01 SCHARGE, 

COMMONLY REFERRED TO AS ITBREAKDOWN IT, 

AND INITIATION OF STUDI ES OF THE PROPERTIES 

OF THE GLOW DISCHARGE AFTER BREAKDOWN 

OCCURS. 

ONE ASPECT OF THE STUDY OF THE 

GLOW DISCHARGE AFTER BREAKDOWN OCCURS 

HAS AROUSED INTEREST THROUGHOUT THE 

SCIENTI FIC COMMUNITY . UNDER CERTAI N 

CONDITIONS AFTER THE GLOW HAS BEEN 

STARTED, A THREE DIMENSIONAL POTENTIAL 

WELL FOR POSITIVE IONS (IONS AR'E TRAPPED 

IN A REGION IN SPACE) CAN BE CREATED. 

THE SIGNIFICANCE OF THIS I.S 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. THUS IT IS POSSIBLE TO 

CONTAIN GASES WITHIN THE APPARATUS WHICH 

HAVE TEM PERATURES OF MILLIONS OF DE-

GREES, BUT WHICH WI LL NOT DAMAGE THE 

WALLS OF THE CONTAINER. THIS IS AN 

I MPORTANT ASPECT OF PRODUCI NG POWER 

FROM THERMONUCLEAR PROCESSES (TAMING 

THE H-BoMB 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. 



THE PROJECT PLANS TO CONTINUE WORK ON THE STEADY-STATE GLOW DISCHARGE. IT IS 

BELIEVED THAT THIS YEAR WILL SEE THE COMPLETION OF THE MAJOR EFFORT IN THE STUDY OF 

CAUSES OF "BREAKDOWN IT. PLANS ARE IN PROCESS FOR THE DEVELOPMENT AND STUDY OF THE 

"POTENTIAL W'ELL". 



\ 
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J.A.SOULES 

IT IS POSSIBLE TO INVESTIGATE THE 

STRUCTURE AND PROPERTI ES OF CRYSTALS BY 

MEASURING THE MANNER IN WHICH X-RAYS 

ARE SCATTERED AND REFLECTED AS THEY PASS 

THROUGH THE TEST MATERIAL. B ECAUSE AIR 

AT ATMOSPHERIC PRESSURE ABSORBS AND 

SCATTERS X-RAYS IT IS NECESSARY TO PER-

FORM THESE EXPERIME:NTS IN AN EVACUATED 

CHAMBER. 

A DOUBLE-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-

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 

VERY THIN BERYLLIUM WINDOWS HAVE 
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X-RAY SPECTROSCOPY 

BEEN PREPARED AND ARE BEING TESTED. THE 

STEEL BELL FORMING THE VACUUM CHAMBER 

AND ITS ASSOCIATED PARTS HAVE NOT YET 

BEEN TESTED FOR VACUUM TI GHTNESS. 

A PRELIMINARY PROBLEM WI LL 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. 

IT WAS PLANNED TO MAKE STUDI ES ON 

ARTIFICIAL ORGANIC CRYSTALS. THIS WORK 

HAS BEEN DELAYED DUE TO A SHORTAGE OF 

PERSONNEL, BUT IS NOW UNDERWAY AGAIN. 

THIN FILMS OF CALCIUM STEARATE HAVE 

DEPOSITED AND THERE IS CONSIDERABLE HOPE 

THAT LARGE 51 NGLE CRYSTALS CAN BE GROWN 

BY THE SAM E METHOD. 



DOPPLER TRACKING ANTENNA 
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R. J. SA BIN AND W. J . J 00 S TEN 

A STATION FOR TRACKING ARTI FICIAL 

SATELLITES IS NOW BEING INSTALLED IN THE 

PLAYBACK STATION. THE TRACKING IS ACCOM-

PLISHED BY RECORDING THE APPARENT 

FR E QUENCY 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-

MIL.LIONTH OF THE STRENGTH OF A SIGNAL 

FROM A LOCAL RADIO STATION AND ABOUT ONE 

FIFTY-THOUSANDTH OF THE STRENGTH OF A 

SIGNAL FROM A TELEVI SION STATION. 

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. 

PRESENT THE ANTENNA IS ALSO POSITIONED 

TO FAVOR POLAR ORBITS WHICH PASS BE-

TWEEN NEW MEXICO COLLEGE OF AND 

38 



THE UNIVERSITY OF TEXAS, AUSTIN, TEXAS. 

FOR EQUATORIAL. ORBITS, THE ANTENNA WIL.L. 

BE RE-POSITIONED FOR BEST RECEPTION 

FROM THE PARTICUL.AR ORBIT. 

THE SECOND DIFFICUL.TY IS MAINTE-

NANCE OF THE STABI L.ITY OF AL.L. RECORDING 

AND RECEIVING EQUIPMENT. THE FREQUENCY 

SHIFT IS MEASURED BY COMPARING THE 

SATEL.L.ITE FREQUENCY TO A RE·FERENCE FRE-

GENERATED IN THE RECEIVING QUENCY 

STATION. IF A CHANGE OCCURS IN THE 

REFERENCE FREQUENCY WHIL.E RECORDING A 

SATEL.L.ITE PASS, THIS PRODUCES AN ERROR 

IN THE RECORDED DATA. THE STABI L.ITY OF 

THE REFERENCE OSCIL.L.ATOR WIL.L BE SUCH 

THAT THE REFERENCE FREQUENCY WIL.L. NOT 

VARY MORE THAN ONE CYCL.E OUT OF A BI L.L.ION 

FOR PERIODS OF 30 MINUTES, NOR MORE THAN 

ONE CYCL.E OUT OF A HUNDRED-MIL.L.ION FOR 

PERIODS ' OF A DAY. 

THE SHIFT FREQUENCY WI L.L. BE RE-

COR DE D ON TAPE AL.ONG WI TH THE TI M E 

SIGNAL. GENERATED AND TRANSMITTED BY 

WWV IN WASHINGTON, D. C. A TIME SIG-

NAL. DERIVED FROM THE REFERENCE 

OSCIL.L.ATOR WIL.L. AL.SO BE SIMUL.TANEOUSL.Y 

RECORDED SO THAT L.OSS OF THE WWV TIME 

SIGNAL. WI L.L. NOT INVAL.IDATE 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 SATEL.L.ITE. 

To INCREASE THE ACCURACY OF DETER-

MINING THESE ORBIT PARAMETERS, A SIMIL.AR 

STATION WI L.L. BE IN OPERATION AT THE 

UNIVERSITY OF TEXAS. THE TWO SETS OF 

DATA, TAKEN APPROXIMATEL.Y 600 MILES 

APART, WI L.L. BE USED TO TRIANGUL.ATE THE 

ORBIT TO PROVIDE INCREASED ACCURACY. 

THIS PROJECT WAS INITIATED IN JUNE 

1958 so THAT CONSTRUCTION AND INSTAL.LA-

TION HAVE JUST BEEN STARTED. 
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R.J.SABIN 

THIS GROUP IS ENGAGED IN THE DEVEL.-

OPMENT OF NEW EL.ECTRONIC CIRCUITRY. 

EMPHASIS IS ON MINIATURE RUGGED CI RCUITS 

WHICH CAN WITHSTAND SEVERE ENVIRON-

MENTAL. CONDITIONS SUCH AS ARE ENCOUNTERED 

IN INSTRUMENTATION OF SMAL.L. SOUNDING 

ROCKETS. SEVERAL. NEW OR IMPROVED MODI-

FIED CIRCUITS HAVE BEEN DEVEL.OPED DURING 

THE PAST YEAR. ONE OF THESE INVOL.VES 

THE MODIFICATION OF A RADAR BEACON, USED 

IN TRACKING MISSIL.ES THAT ARE TOO SMAL.L. 

TO BE TRACKED BY REFLECTION SIGNAL.S, IN 

SUCH A WAY THAT EVENTS OCCURRING IN THE 

MISSIL.E DURING FL.IGHT CAN BETRANSMITTED 

ON THE BEACON SIGNAL.. THIS WAS ACCOM-

PL.ISHED BY ENCODING THE MISSIL.E EVENTS 

INTO SPECIAL. TEL.EMETERING WORDS THAT 

BL.ANK OUT CERTAIN GROUPS OF THE RADAR 

RETURN SIGNAL.S GENERATED BY THE BEACON 

TRANSPONDER. THIS MADE IT POSSIBLE TO 

OBTAIN TEL.EMETERED INFORMATION WITHOUT 

CARRYING THE ADDITI0!:lAL. WEIGHT OF A 

TEL.EMETERI NG TRANSMITTER. THI S SYSTEM 

WAS UTIL.IZED INGATHERING DATA FROM EX-

PERIMENTAL. POGO ROCKETS. 

IN ANOTHER CASE STANDARD TEL.E-

METERING EQUIPMENT WAS MODIFIED FOR USE 

IN OBTAINING MISSIL.E VIBRATION, 

TEM PERATURE AND ACCEL.ERATION CONDITIONS 

IN POGO RESEARCH ROCKETS. TELEME-

TERI NG CI RCUITRY USI NG SMAL.L. ROCKETS 

FOR MEASURING THE CONCENTRATION OF 

OZONE AT HIGH AL.TITUDES WAS DEVEL.OPED 

FOR THE OFFICE OF NAVAL RESEARCH. 

ANOTHER SYSTEM WAS DEVEL.OPED FOR 

EL.ECTRONICALLY SIMULATING THE SIGNAL.S 

NORMAL.L.Y PRODUCED BY FAST-MOVING AIR-

CRAFT WHEN BEING TRACKED BY A CONTINUOUS 

WAVE RADAR. THI S CIRCUITRY WI LL. BE 

MINIATURIZED AND ARRANGED IN A COMPACT 

PACKAGE BEFORE IT IS PUT IN ACTUAL. U!?E. 
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R.H.DuNCAN 

THE ANTENNA GROUP IS ENGAGED IN 

BOTH BASIC AND APPLIED RESEARCH ON 

ELECTROMAGNETIC PHENOMENA. THESE 

EFFORTS ARE DIRECTED TOWARD A BETTER 

UNDERSTANDI NG OF THE FUNDAMENTALS OF 

RADIATION FROM AN ANTENNA AND PROVIDING 

ANTENNA SYSTEM S OF THE PROPER TYPE FOR 

SPECIFIC APPLICATIONS. PRINCIPALLY IN 

THE FIELD OF AIRBORNE AND GROUND-BASED 

MISSILE INSTRUMENTATION, A NUMBER OF 

DIFFERENT TYPES OF ANTENNAS HAVE BEEN 

DESIGNED, DEVELOPED AND INSTALLED BY 

THE GROUP. 

UNDER THE SPONSORSHIPOF THE U. S. 

NAVAL RESEARCH LABORATORY A QUADRA-

LOOP ANTENNA WAS INVENTED AND DEVELOPED 

FOR PROJECT VAl'IGUARD. THIS ANTENNA 

MOUNTED ON THE SI DE OF A VANGUARD 

LAUNCHI NG VEHICLE WAS DESIGNED TO 

PROVIDE A RADIATION PATTERN AS OMNI-

DIRECTIONAL AS POSSI BLE, THUS ASSURING 

RECEPTION OF TELEMETERI NG SIGNALS 

REGARDLESS OF THE ORI ENTATION OF THE 

MISSILE. THE ANTENNA PROPERTIES ARE 

SUCH THAT USE ON A WI DE VARIETY OF 

MISSILE SYSTEMS IS POSSIBLE USI.NG FRE-

QUENCI ES FROM A FEW MEGACYCLES TO OVER 

10,000 MEGACYCLES PER SECOND. MANY 

DESIGNS WITHIN THIS FREQUENCY RANGE HAVE 

BEEN APPLIED TO MISSI LES HAVING DIAMETERS 

FROM A FEW INCHES TO SEVERAL FEET. IN 

ADDITION TO PROJECT VANGUARD THESE 

ANTENNAS HAVE BEEN USEDBY THE AIR FORCE 

CAMBRIDGE RESEARCH CENTER, UNIVERSITY 

OF MICHIGAN, OKLAHOMA STATE UNIVER-

SITY, UNIVERSITY OF DAYTON, AND THE 

LABORATORY ROCKET SECTION. 

BESIDES SEVERAL HELICAL ANTENNA 

TYPES THAT HAVE BEEN DEVELOPED FOR USE 

WITHIN THE PHYSICAL SCIENCE LABORATORY, 

THIRTEEN HIGH - GAIN THREE - ELEMENT 

ANTENNAS WERE DESIGNED AND FABRICATED 

IN SUPPORT OF PROJECT VANGUARD. THESE 

UNITS ARE INSTALLEDAT PATRICK AIR FORCE 

BASE TO RECEIVE THE TELEMETERED SIGNALS 

FROM THE ROCKET. ANOTHER HELICAL 

ANTENNA DESIGNED FOR 108 MEGACYCLES HAS 

RECENTLY BEEN DELIVERED TO THE ARMY 

BALLISTIC MISSI LE 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 

LABORATORY AND THE AIR FORCE CAMBRIDGE 

RESEARCH CENTER. 

SINCE MISSILE ANTENNAS FREQUENTLY 

OPERATE IN THE LOW-PRESSURE OFTHE UPPER 

ATMOSPHERE AND IONOSPHERE, THEY ARE 

SUBJECT TO A DIFFICULTY KNOWN AS 

ITBREAKDOWNIT WHEN IONIZED LOW-PRESSURE 

GAS CREATES A CONDUCTING PATH ACROSS THE 

ANTENNA ELEMENTS. BREAKDOWN OF THIS 

TYPE EFFECTIVELY SHO RT-CI RCUI T S THE 

ANTENNA AND PREVENTS TRANSMI SSION OF A 

POWERFUL SIGNAL. LABORATORY TESTS OF 

BREAKDOWN CHARACTERISTICS HAVE BEEN DE-

VISED USING AVACUUM CHAMBER TO SIMULATE 

THE IMPORTANT FACETS OF MISSI LE FLIGHT 

RELATED TO ANTENNA BREAKDOWN. ALL 

MISSILE ANTENNAS DESIGNED AT THE LABO-

RATORY FOR HIGH-ALTITUDE USE ARE TESTED 

FOR BREAKDOWN BEHAVI OR. 

OTHER SPECIFIC ANTENNA DESIGNS 

HAVE BEEN USED IN A MISSILE TARGET SIMU-

LATION AND IN ELECTRONIC 

COUNTERMEASURES • 
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QUADRALOOP ANTENNA 

THEORETICAL AND EXPERIMENTAL WORK 

FOR THE SANDIA CORP., ALBUQUERQUE, NEW 

MEXICO, 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 

CORPORATION. THREE REPORTS WERE PUB-

LISHED. 

"THE IMPEDANCE OF A COMPLETE ANTENNA 

SYSTEM" BY R. H. DUNCAN AND A. D. PIERCE, 

PHYSICAL SCIENCE LABORATORY, 

JUN 1957. 

"Two PART BOUNDARY VALUE PROBLEMS" BY 

R. H. DUNCAN AND A. D. PIERCE, PHYSICAL 

SCIENCE LABORATORY, 

AUG 1957. 

"EXPERIMENTAL MEASUREMENTS ON SLOTTED 

CYLINDER ANTENNAS" BY C. C. POST AND 

R. H. DUNCAN, PHYSICAL SCI ENCE LABORA-

TORY, 

SEP 1957. 

IN ORDER TO FACI LITATE RECOVERY OF 

THE CAMERAS PARACHUTED INTO THE OCEAN IN 

THE HUGO ROCKET OPERATION A RADIO-FRE-

QUENCY HOMING SYSTEM WAS DEVELOPED. 

THESE UNITS PROVI DE A RADIO SIGNAL FOR 

NAVY SHI PS AND AIRCRAFT FOR HOMING IN 

THE RECOVERY OF THE CAMERA PACKAGE. 
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AN ANTENNA WHICH USES THE FORE AND 

AFT PORTION OF A R0CKET SEPARATED BY AN 

INSULATOR AS A RADIATI NG ELEMENT WAS 

INVENTED AND DEVELOPED FOR TELEMETRY 

USE ON CAJUN AND OTHER SIMILAR SMALL 

DIAMETER ROCKETS. SINCE 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. THESE 

ANTENNAS ORIGINALLY DEVELOPED FOR AIR 

FORCE CAMBRIDGE RESEARCH CENTER HAVE 

BEEN FURNISHED TO MOST USERS OF THE 

CAJUN AND NIKE-CAJUN ROCKETS. 

RECENTLY WORK HAS BEEN STARTED 

TO EVALUATE PARTICULAR RADIATION AND 

SCATTER PROBLEM S ASSOCIATED WITH VISUAL 

OMNIRANGE AIRCRAFT NAVIGATIONAL FACIL-

ITI ES UNDER THE SPONSORSHI P OF THE 

DEPARTMENT OF COMMERCE, CIVIL 

AERONAUTICS ADMINISTRATION. 

TELEMETRY ANTENNAS FOR THE NEW 

ROCKETS SPAEROBEE, IRIS, AND ARCON ARE 

CURRENTLY BEING DESIGNED FOR THE U. S. 

NAVAL RESEARCH LABORATORY. 

DURING THE COMING YEAR ACRITICISM 

OF GENERAL ANTENNA THEORY, PARTICULARLY 

AS IT APPLIES TO LOOP ANTENNAS, WILL BE 

MADE FOR THE DIAMOND ORDNANCE FUZE 

LABORATORY. 



THREE-ELEMENT HELIX A NTENNA 





R.G.MoORE 

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 PROJEC'T 

CONDUCTED DURING THE PAST YEAR INVOLVED 

DEVELOPMENT OF HIGH-SPEED MOVI E 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 

TARGET, 

ERABLE 

POGO HI, 

REVISION 

UNDERWENT CONSID-

AND IMPROVEMENT, 

SEVERAL VERSIONS OF THIS TARGET NOW EX-

1ST, AND ONE OF THESE HAS BEEN PLACED IN 

PRODUCTION FOR USE AT WHITE SANDS 

MISSILE RANGE, NEW MEXICO; NAVALORD-

NANCE TEST STATION, LAKE, 
CALIFORNIA; HOLLOMAN AIR DEVELOPMENT 

CENTER, NEW MEXICO; NAVAL AIR MISSILE 

TEST CENTER, POINT MUGU, CALIFORNIA, 

AND AT SEA. THISVERSIONISBEINGUSEDAS A 

TARGET FOR TALOS, SIDEWI NDER, SPARROW, 

NIKE-AJAX, AND NIKE-HERCULES MISSILE 

FIRINGS. THE 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 SI LVER COATI NG 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 AJRCRAFT TARGET FOR HEAT-

SEEKING MISSILES. 

THE TARGET SYSTEM IS CARRIED ALOFT 

BY A SOLID PROPELLANT ROCKET. THE PARA-

CHUTE AND ATTACHED FLARES ARE EJECTED AT 

THE PEAK OF THE ROCKET TRAJECTORY. THIS 

VERSION OF THE POGO HI CAN BE FIRED TO 

PEAK ALTITUDES IN 'THE RANGE OF TEN TO 

TWENTY MILES. A PORTABLE LAUNCHING 

SYSTEM I S USED SO THAT THE TARGETS CAN 

BE PLACED WHERE NEEDED WITHIN THE 

BOUNDARIES OF A PROVING GROUND, 

THE COST OF THE POGO HI IS 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 OPERATI NG A LARGE PROVING 

GROUND IS TAKEN INTO ACCOUNT. THE POGO 

HI IS A USEFUL TARGET FOR A VARIETY OF 

GUIDED MISSI-LE EVALUATION FIRINGS WHEREIN 

TARGET SPEED IS NOT A PRIME CONSIDERATION. 

THE DEVELOPMENT PHASE OF A LARGER 

VERSION OF THE POGO HI WAS SUCCESSFULLY 

CONCLUDED DURI NG THIS YEAR AND THE TAR-

GET WAS PLACED INTO PROTOTYPE PRODUCTION. 

THE PARACHUTE IN THIS VERSION IS 

THIRTY-SIX FEET IN DIAMETER. FOUR INFRA-

RED FLARES ARE CARRIED BY THE PARACHUTE. 
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POGO HI TAKEOFF 

4 5 

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 

SI MULATE LARGER AI RCRAFT, 

STILL ANOTHER VERSION OF THE POGO 

HI TARGET WAS EMPLOYED AT WHITE SANDS 

M I SSI LE RANGE DURI NG THE PAST YEAR, 

THIS VERSION, KNOWN AS POGO LO, IS 

ESSENTIALLY THE SAME TARGET AS THE POGO 

HI, EXCEPT THAT IT IS RELEASED FROM A JET 

AIRCRAFT, IT HAS BEEN FOUND USEFUL FOR 

ROUTINE MISSILE COMPONENT EVALUATION 

FIRINGS AT RELATIVELY LOW ALTITUDES, 

PLANS FOR THE POGO TARGET FAMI LY 

DU R ING THE NEXT YEAR INCLUDE EFFORTS TO 

INCREASE THE VERSATILITY OF THE TARGET BY 

INCORPORATION OF A TRANSPONDER INTO THE 

SYSTEM WHICH WI LL 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 1M PROVEM ENTS 

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 NAVAL RESEARCH ON BEHALF OF THE U, 
S, WEATHER BUREAU, THE PURPOSE OF 

THIS PROGRAM IS TO DEVELOP AN INSTRU-

MENT HEAD FOR A TWO-STAGE HIGH ALTITUDE 

SOUNDING ROCKET, THIS HEAD CONTAINSTWO 

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, 
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36-FoOT PARACHUTE TARGET 

THE INSTRUMENT HEAD IS ATTACHED TO 

A TWO-STAGE COMBINATION OF SOLID PRO-

PELLANT ROCKETS CALLED NIKE-CAJUN. THE 

VEHICLE IS LAUNCHED FROM WALLOPS 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 IS 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. THE 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. THE 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 EM PTY 
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SECOND STAGE MOTOR AND TURNS ON THE 

MOVIE CAMERAS, THE INSTRUMENT HEAD 

COASTS ON UP TO A PEAK ALTITUDE OF ABOUT 

75 MI LES 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 PARACHUT E AND 

TURNS ON A SMALL LOCATER TRANSMITTER. 

THE BODY DESCENDS TO THE OCEAN AT A SPEED 

OF ABOUT 100 FEET PER SECOND, Two SHI PS 

AND TWO AIRPLANES CARRYING RADIO RE-

CEI VER SAND 01 RECTI ONAL 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, SEA 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 SH1PS 

THEN TAKES THE HEAD ABOARD AND RETURNS 

IT TO SHORE, THE CAMERAS ARE REMOVED, 

AND THE FI LM IS DEVELOPED, 

METEOROLOGI STS STUDY THE OBTAINED 

PICTURES AND ATTEM PT 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 BALLOON 

FLIGHTS INTO THE HURRICANE IN ORDER TO OB-

TAIN A BETTER UNDERSTANDING OF THE BASIC 

NATURE OF HURRICANES, 

DURING THIS YEAR, SEVERAL SINGLE 

STAGE FIRINGS WERE CONDUCTED AT WHITE 

SANDS MISSI LE RANGE IN ORDER TO TEST 

INDIVIDUAL COMpONENTS OF THE HUGO SYS-

TEM, THE FIRINGS ACCOMPLISHED THE 

DESI RED OBJECTIVES. IN ADDITION, TEST 

HEADS WERE PARACHUTED FROM AIRCRAFT 

INTO THE SALTON SEA IN CALIFORNIA AND 

INTO CABALLO 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, 

IF THIS SYSTEM IS SUCCESSFULLY 

DEMONSTRATED, 'IT IS PLANNED TO UTI LIZE 

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 MISSI LES, 

THI S PROGRAM WAS SPONSORED BY THE 

BENDIX AVIATION CORPORATION, MISSILE 

PRODUCTS DIVISION. THE CAMERAS UDOK 

FORWARD ALONG THE FLIGHT AXIS OF THE 

MISSI LE AND PHOTOGRAPH THE TARGET AT 

WHICH THE MISSI LE IS FIRED, ANALYSI S OF 

THE FILMS EXPOSED DURING FLIGHT MAKES 

POSSI BLE A DETERMINATION OF THE ACCURACY 

OF THE MISSILE GUIDANCE SYSTEM SHORTLY 

BEFORE AND DURING MI SSILE-TARGET INTER-

CEPT. 

THE CAMERA PACKAGE CONSI STSOF A 

HIGH-SPEED MOVIE CAMERA BUILT INTO A 

STREAMLINED HOUSING WHICH IS BOLTED TO 

THE TIP OF THE MISSI LE TAl L FIN, ALSO 

CONTAINE.D IN THE HOUSING ARE A POWER SU.P-

PLY FOR THE CAMERA AND A TIMING DEVICE 

TO TURN THE CAMERAON AT THE APPROPRIATE 

TIME, SINCE THE CAMERA ITSELF IS EX-

TREMELY RUGGED, NO ATTEM PT HAS BEEN MADE 

TO 01 SENGAGE THE PACKAGE AND PARACHUTE IT 

TO EARTH, IT IS MER'ELYALLOWEDTO IMPACT 

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

FLOWN ON ONE T ALOS MI SSI LE AND USEFUL RE-

SULTS WERE OBTAI NED. 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 

OF NAVAL RESEARCH. THE ROCKET SECTION 

IS PROVIDING SUPPORT FOR UPPER ATMOS-

PHERE EXPERIMENTS CONCEIVED BY STAFF 

MEMBERS OF THE PHYSICAL SCIENCE 

LABORATORY AND THE PHYSICS DEPARTMENT. 

I 
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ROCKET DESIGN CONFERENCE 

THE FIRST SPECIFIC PROJECT UNDER-

TAKEN IN THIS PROGRAM ISTHE MEASUREMENT 

OF OZONE CONCENTRATION IN THE ATMOSPHERE 

AT AL.TITUDES BETWEEN 

SURFACE. THE INITIAL 

200,000 
PROJECT 

FEET AND 

IS BEING 

DR. CARRIED ON IN COOPERATION WITH 

CL.ARENCE PALMER OF THE INSTITUTE OF 

GEOPHYSICS AT THE UNIVERSITY OF CAL.I-

FORNIA, Los ANGEL.ES. IT IS PL.ANNED TO 

FIRE THIRTY SMALL SOUNDI NG ROCKETS 

CONTAINING PARACHUTES, OZONE MEASURING 

INSTRUMENTS, AND RADIO TRANSMITTI NG DE-

VICES FROM THREE ISLANDS NEAR THE 

EQUATOR IN THE PACIFIC OCEAN DURING THE 

WINTER OF 1959-1960. THE PARACHUTES 

AND INSTRUMENTS WIL.L. BE EJECTED AT THE 

PEAK OF THE ROCKET TRAJECTORIES AND 

WILL DESCEND SL.OWLY TO EARTH, RADIOING 

OZONE COMPOSITION DATA TO RECEIVERS 

L.OCATED ON THE LAUNCHING ISL.ANDS. 

DURING 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 WI LL BE ACCOMPLISHED IN THE FALL. 

OF 1958, AND TEST FIRINGS AT WHITE SANDS 

MISSILE RANGE WIL.LBECONDUCTEDIN 1959. 
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LABORATORY 

THE VARIED ACTIVITIES OF THE LABO-

RATORY NECESSITATE MANY REQUIREMENTS 

FOR THE SUPPORT OF THESE OPERATIONS. 

EQUIPMENT AND SUPPL.IES MUST BE HANDL.ED 

AND TRAVEL. ARRANGEMENTS MADE. A PRO-

GRAM IS NEEDED TO PROVIDE FACIL.ITY 

SECURITY AS REQUIRED BY DEPARTMENT OF 

DEFENSE REGUL.ATIONS. REPORTS OF PROG-

RESS AND PROCEDURES IN LABORATORY WORK 

ARE WRITTEN AND MUST BE PRINTED FOR 

01 STRI BUTION. PHOTOGRAPHS ARE OFTEN 

NECESSARY AND COPIES OF GRAPHS AND FIG-

URES ARE REQUIRED IN COMPIL.ING THESE 

REPORTS. 

SUPPORT 

SOME EQUIPMENT MUST BE CONSTRUCT-

ED FOR SPECIAL. PURPOSES REQUI RING THE 

EXISTENCE OF A MACHINE SHOP. SrM[-L.AR 

PROBL.EMS BUT OF AN EL.ECTRONIC NATURE 

REQUIRE SUPPORT. AL.SO, ESPECIAL.L.Y WHERE 

EQUIPMENT IS BUI L.T TO LABORATORY SPECI-

FICATIONS BY SUBCONTRACTORS, INSPECTION 

IN QUAL.ITY CONTROL. IS REQUIRED. IN ORDER 

TO TRANSPORT PERSONNEL. AND EQUIPMENT A 

FL.'EET OF PASSENGER VEHICL.ES AND TRUCKS IS 

MAINTAINED, SERVICED BY THE MOTOR POOL.. 
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PftlNTED CIRCUIT USED IN. HuGO 

K F. MANZ 

THIS SECTION PERFORMS ALL ELECTRI-

CAL MAINTENANCE REQUESTED BY LABORATORY 

SECTIONS. DURING THE FISCALYEAR 1957-58, 
A MAJOR PORTION OF THE WORK HAS BEEN 

CONSTRUCTION OF ELECTRONIC COMPONENTS 

FOR THE ROCKET SECTION. 

A NUMBER OF RC TIMERS WERE BUILT 

TO PROVI DE THE SIGNAL THAT SEPARATES THE 

NOSE CONE FROM THE AFTERBODY IN THEPOGO 

HI TARGET SYSTEM. 

IN RESEARCH AND DEVELOPMENT ROUNDS 

FOR HUGHES AIRCRAFT THE INSTRUMENTATION 

WIRING FOR TESTING BAROMETRIC SWITCHES 

AND NEWTIMERS WAS DONE SOTHAT 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 ROCKET OPERATIONS· A 

SEQUENCE OF EVENTS, NOSE CONE SE'PARA-

TION, PARACHUTE DE:PLOYMENT, FLARE OR 

CRUCI BLE IGNITION MUST OCCUR AT THE 

PROPER TIME. ELECTRONIC pROGRAMMERS 

HAVE BEEN CONSTRUCTED TO PERFORM THIS 

WORK. MANY TYPES OF BATTERIES, BOTH 

DRY AND RECHARGEABLE, HAVE BEEN CHECKED 

FOR USE ON THE TWO TYPES OF PROGRAMMERS 

THAT ARE NOW IN USE AND FOR A NEW TYPE 

PROGRAMMER UTILIZING THE HAYDON TIMER. 

POGO LO TARGETS ARE PARACHUTE 

TARGETS DROPPED FROM PLANES, IN ORDER 

TO RECOVER THE PARACHUTE A NUMBER OF 

THE SHROUD LINES ARE RELEASED FROM THE 

'PARACHUTE WHEN THE TARGET IS NO LONGER 

NEEDED FOR THE GUIDED MISSILE TEST, 

I 
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DURING THE PAS T VEAR, THE SHOP HAS CON-

STRUCTED 36 OF THE CIRCUI TS REQUIRED T O 

PERFORM THIS FUNCTION AND HAS INTRO D U CED 

SOM ElM PROVEM ENT S I NTO THE ORIGINAL 

SYSTEM. SAFETY SWITCHES HAVE BE E N I NTRO -

DUCED TO PREVE NT THE CIRCUIT FROM B EI NG 

ACTIVATED BEFORE THE SCHEDULED TIME. A 
HEATING ELEMENT SURROUNDS THE BATTE RY 

PACK AND IS THE RM O STATICALLY CONTROLL ED 

TO KEEP THE BATT E RIES FROM BECOMI N G TOO 

COLD AT THE HIGH ALTITUDES WHE R E TH E 

ELEMENT AND BATTERIES MUST REMAIN. 

THE M YTYMOUSE TRANSMITTER HAS 

BEEN DEVELOPED FOR USE IN RECOVE R I NG 

PACKAGES DROPPED INTO THE 

ARE USED I N THE HURRICANE 

S E A. THESE 

PHOTOG RAPHY 

PROGRAM. VARIOUS TYPES OF CIRCUITRY 

WERE BREADBOARDED AND CHECKED FOR PROPER 

FUNCTIONING. CHECKOUT CIRCUITS AND 

BOXES FOR ALL ROUNDS WERE BUI LT IN THE 

SHOP. PRINTED CIRCUITRY WAS USED IN 

SOME CASES. A MOBI LE 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 

CAM PUS. THIS INCLUDED COl L 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, SOME 

PRODUCTION WORK HAS BEEN DONE AND MANY 

FINISHED PRODUCTS OF THE SHOP ARE USED 

AT SUCH PLACES AS CHINA LAKE, POINT 

MUGU, AND WALLOPS ISLAND, 

TELEMETERING AND CUTOFF NOTCH 

ANTENNAS FOR THE AEROBEE AND AEROBEE-

HI ROCKETS, THE PROTOTYPES 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 AND 

HUGO TYPE ROCKETS HAVE BEEN MA.J OR 

PRO.JECTS IN THE SHOP, THE SHOP HAS ALSO 

BEEN INSTRUMENTAL IN THE PRODUCTION OF 

SOME 100 POGO TYPE MISSILES AND OVER 

ZOO PROGRAMMERS. 

REQUIREMENTS OF HIGH THERMO-

RESI STIVITY, EROSION AND CORROSION 

CHARACTERISTICS HAVE RESULTED IN THE 

EXTENSIVE USE OF INCONEL, STAINLESS STEEL 

AND MONEL AND HAVE REQUIRED THE ACQUI-

SITION OF SPECIAL TOOLS. 

SHOP WORK 

SPRAY PAINTING 

THE MACHINE SHOP HAS BUILT THIRTEEN 

VANGUARD GROUND BASED TELEMETERING 

ANTENNAS. THESE 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 ORDER TO MEET THE DEMANDS OF 

DEADLINES AND PURCHASE ORDERS ASSOCIATED 

WITH THE EXPANSION OF THE LABORATORY, A 

NEW VERTICAL MILLING MACHINE AND NEW 

14 'iZ-INCH SOUTHBEND TOOLROOM LATHE HAS 

BEEN ADDED. THE 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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GEORGE BAKER 

THE SCOPE AND TASK OF QUALITY CON-

TROL I S TO ASSU'RE CONFORMITY TO STANDARDS 

AND THE HIGHEST QUALITYOF WORKMANSHI P 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 

CHINA LAKE, AMERICAN MACHINE AND 

FOUNDRY Co. , BUFFALO, N. Y. , AND 

ELKTON, MD., TO INSPECT PURCHASED PROD-

UCTS AND TO ACQUAINT THE SELLERS WITH 

PROBLEMSOF QUALITY CONTROL WHICH EFFECT 

THE OPERATION. 

DURING THE PAST YEAR, ONE-HUNDRED 

AND FIFTEEN POGO MISSILES WERE CHECKED 

FOR QUALITY CONTROL. AT CHINA LAKE, 

TWENTY-FIVE REPAIRS WERE NEEDED AS A 

RESULT OF INSPECTIONS. THIRTY 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, RESU.LTINGINASAVINGS 

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. 
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E, E, BRJTTLE 

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, THESE REPORTS ARE EDITED, TYPED, 

AND PROOFREAD BY REPORTS OFFICE PER-

SONNEL, THE DOCUMENTS MAY VARY IN 

LENGTH FROM A FEW PAGES TO FI FTY 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 

DOCUMENTS ORIGINATED 

SCI ENCE LABORATORY 

DOCUMENTS THAT ARE 

LIBRARY, FILES OF 

BY THE PHYSICAL 

ARE MAINTAINED, 

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 

PHYSICAL 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-INCH 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 LABO-

RATORY'S TELEMETRY PROCESSING SECTION, 

OFFSET REPRODUCTI0f'! 
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THE FILM IS THEN COPIED BY THE OZALID 

PROCESS FOR USE IN HAND REDUCTION. 

FILM IS ALSO USED IN MISSILE DATA REPORTS. 

ALSO PRODUCED BY OZALI DARE LI NE 

DRAWINGS, BLUEPRINT SKETCHES AND 

DESIGNS, AND OTHER DATA SUITED FOR THIS 

PROCESS. DURING THE LAST FISCAL YEAR , 

AN ESTIMATED 2 1/ 2 TONS OF OZALID PAPER 

WERE PROCESSED AND OVER $3,000.00 WAS 

NEEDED TO MAIL OZALID RECORDS TO AGENCIES 

THROUGHOUT THE UNITED STATES. 

MOTION PICTURES AND STILL PHOTO-

GRAPHS OF MISSILES IN THE FIELD, MISSILE 

COMPONENTS AND ELECTRONIC EQUI PMENT 

CONSTITUTE THE MAIN SERVICES PERFORMED 

BY THE PHOTOGRAPHIC DEPARTMENT. COM-

PLETE DARKROOM FACI LITIES 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 DIAMOND ORD-

NANCE FUZE LABORATORY OPERATIONS AT 

WHITE SANDS MISSILE RANGE. 

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 . THERE IS 

AVAILABLE AN ACTIVE FILE OF APPROXIMATELY 

2,000 NEGATIVES FOR REFERENCE ANO RE-

PRINTS AS WELL AS AN lNACTIVE FILE OF 

NEARLY 4,000 NEGATIVES. 

I 

TELEMETRY FILM DEVELOPING 

MUCH OF THE REPRODUCTION IS 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 IS 

THAT LARGE MISSI LE 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 D'ELIVERED TO THE PRINT 

SHOP FOR PRINTING. MANY OF THESE ARE 

BOUND INTO REPORTS AND MAILED. THE TWO 

MULTI LITH MACHINES CAN EACH REPRODUCE 

SIX THOUSAND SHEETS PER HOUR. REPORT 

PREPARATION IS ASSISTED BY THE USE OF 

TRIMMERS, A MECHANICAL ASSEMBLING DE-

V1CE, A MACHINE OPERATED JOGGER TO ALIGN 

EDGES OF COLLECTED PAGES, AND BINDING 

GEAR INCLUDING STAPLER ANO PLASTIC RING 

BINDERS. THIS .LAST YEAR SAW AN AVERAGE 

OF 200,000 SHEETS OF PAPER PRINTED 

MONTHLY FROM ABOUT 2,000 MASTERS 

MONTHLY. By THE COMBINED EFFORTS OF 

THIS SECTION 2,309 INDIVIDUAL REPRINTS 

WERE PREPARED EACH MONTH. 



AL.L.EN SAYL.ES 

IT IS THE FUNCTION OF PURCHASING AND 

PROPERTY TO PROVI DE SUPPORT IN THE FOL.-

L.OWING AREAS: PROCUREMENT OF SUPPL.IES 

AND EQUIPMENT, PROPERTY ACCOUNTING, 

TRAVEL. ARRANGEMENT AND REIMBURSEMENT, 

AND OPERATION OF THE STOCKROOMS. 

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 AL.SO 

FUNCTIONS OF THI S SECTION. DURING THE 

PAST YEAR, AN AVERAGE OF 261 PURCHASE 

TRANSACTIONS PER MONTH WERE PROCESSED 

REPRESENTING OVER $600,000 IN SUPPL.IES, 

EQUIPMENT, AND SERVICES. SPECIAL. SUP-

PORT IS PROVIDED FOR THE ROCKET SECTION 

WHICH PL.ACED OVER 900 ORDERS FOR 

SUPPL.IES AND EQUI PMENT DURING THE FI SCAL. 

YEAR, REPRESENTING A MONETARY VAL.UE OF 

$500,000. 

PROPERTY ACCOUNTING INCL.UDES 

MAINTENANCE OF PROPERTY RECORD CARDS, 

VOUCHER FIL.ES, AND PROCEDURES FOR THE 

CARE OF BOTH GOVERNMENT ANb L.ABORATORY 

PROPERTY. AT PRESENT, THE L.ABORATORY 

HOL.DS OVER 2,000 ITEMS OF GOVERNMENT 

PROPERTY VAL.UED AT NEARL.Y $800,000 AS 

WEL.L. AS APPROXIMATEL.Y $ 35,000 WORTH OF 

L.ABORATORY PROPERTY. SEPARATE RECORDS 

MUST BE MAINTAINED FOR EACH ONE OF 

APPROXIMATEL.Y 40 CONTRACT ACCOUNTS. 

THIS SECTION IS RESPONSIBL.E FOR 

ARRANGING TRAVEL. SCHEDUL.ES, PROCURING 

RAIL. OR AIR RESERVATIONS, PROCUREMENT OF 

HOTEL. ACCOMMODATIONS, NOTIFICATIONS TO 

AGENCI E S, SEC URI NG CONTRACT APPROVAL., 

AND MAINTENANCE OF INDIVIDUAL. TRAVEL 
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RECORDS. IN AL.L CASES IT IS ALSO NECES-

SARY TO PREPARE TRAVEL REQUISITIONS AS 

REQUIRED BY THE COL.L.EGE, ANDTO PREPARE 

REIMBURSEMENT VOUCHERS FOR TRAVEL EX-

PENSES AND PER DIEM. IN T HE LAST FI SCAL 

YEAR MEMBERS OF THE L.ABORATORY MADE 

200 TRIPS ON OFFICIAL BUSINESS. 

IN ADDITION TO THE FUNCTIONS PRE-

VIOUSL.Y DESCRI BED ALL REQUESTS 

BUILDING REPAIR AND MAINTENANCE, 

SHIPPING AND RECEIVING FUNCTIONS, 

FOR 

ALL 

ALL 

STORAGE AREAS AND MESSENGER SERVICE ARE 

COORDI NATED THROUGH THI S SECTION. 

MOTOR POOL 

B.D.NAUL 

IN ORDER TO PROVI DE TRANSPORTATION 

FOR PERSONNEL AND EQUIPMENT TO AND FROM 

WHITE SANDS MISSI LE RANGE, TO THE VARI-

OUS OPERATIONAL LOCATIONS ON THE RANGE, 

TO AND FROM PATRICK AIR FORCE BASE, 

FL.ORIDA, AND TO THE OPERATIONAL LOCATIONS 

AT PATRICK AIR FORCE BASE, THE PHYSICAL 

SCIENCE LABORATORY OPERATED 26 VEHICLES 

CONSISTING OF SEDANS, PICKUPS, AND 

TRUCKS DURING THE PAST YEAR. THE L.AB O-

RATORY GARAGE PERFORMS PREVENTIVE 

MAINTENANCE AND OTHER MAINTENANCE OF AN 

EMERGENCY NATURE ON THESE VEHICLES. 

DURING THE YEAR THESE VEHICLES TRAVELED 

A TOTALOF 511,000 MI·LES. THE LABORATORY 

AL.SO OPERATES AND MAINTAINS TEN SPECIAL 

PURPOSE VEHICLES FURNISHED BY THE 

GOVERNMENT. 



(7) PROPER STORAGE BY EMPLOYEES 

OF THE LABORATORY OF CLASSI-

FIED DOCUMENTS. PERIODIC 

SPOT CHJ::CKS ARE MADE BY THE 

SECURITY ADMINISTRATOR AND 

GUARDS DURING NON-WORKING 

HOURS. CONTAINERS ARE 

INSPECTED TO DETERMINE IF 

EACH CONFORMS WITH CURRENT 

REGULATIONS. THE PURCHASE 

OF NEW SECURITY EQUIPMENT IS 

RECOMMENDED WHEN NECESSARY. 

ALL INCOMING REGISTERED MAIL IS 

PICKED UP DAILY AT THE U. S. POST OFFICE 

BY A DESIGNATED REPRESENTATIVE AT WHICH 

TIME A RECEIPT IS SIGNED. ALL MAIL IS 

OPENED, DATE STAMPED, AND LOGGED IN A 

MASTER LOGBOOK AND DISPATCHED TO 

INTERESTED PERSONS. 

A RECORD IS 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 

DEFENSE REGULATIONS. 

ONE-THOU SAND-ONE HUNDRED AND 

TWENTY-NINE TECHNICAL REPORTS WERE RE-

CEIVED AND PROCESSED BY THE SECURITY 

OFFICE DURING THE FISCAL YEAR 1957-58. 
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ADMINISTRATION 

L.C.HART 

FOR THE PURPOSE OF ADMINISTRATION AND OPERATION, THE LABORATORY IS ORGANIZA-

TIONALLY SUBDIVIDED UNDER THE DIRECTOR INTO FIVE MAIN DIVISIONS: DATA REDUCTION, FIELD 

OPERATIONS, RESEARCH AND DEVE'LOPMEN.T, LABORATORY SUPPORT AND ADMINISTRATION. IN 

TURN THESE DIVISIONS ARE BROKEN INTO SMALLER GROUPS EACH HEADED BY A SUPERVISOR FOR 

HANDLING SPECIFIC PROBLEMS. 

THE ADMINISTRATION SECTION CONSI STS OF SIX STAFF MEM BERS AND THREE HOURLY EM-

PLOYEES, WORKING IN TWO MAIN GROUPINGS, ACCOUNTING AND PERSONNEL RECORDS. IT IS THE 

TASK OF THE ADMINI STRATION SECTION TO HANDLE PERSONNEL OPERATIONS, PREPARE PAYROLLS, 

AND MANAGE THE ACCOUNTING REQUIRED TO HANDLE THE 35 CONTRACTS WITH THE LABORATORY. 

WHEN NEW CONTRACTS ARE BEl NG PREPARED, THIS SECTION ASSISTS IN PREPARATION OF THE BUD-

GET ESTIMATE AND WITH THE NEGOTIATION OF THE FINAL CONTRACT. ALSO, THIS SECTION MUST 

COMPLETE AI!..LOF THE FINAL FISCAL REPORT AND ACCOUNTING WORK REQUIIRED 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 FOR 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 EFFICI ENTLY, PARTICULARLY IN PREPARATION 

OF PAYROLLS AND CONTRACT NEGOTIATIONS IT IS NECESSARY FOR THE ADMINISTRATION SECTION TO 

WORK CLOSELY WITH THE COLLEGE BUSINESS OFFI CE, SI NCE THESE ACCOUNTS ARE HANDLED THROUGH 

FUNDING PROCEDURES OF THE COLLEGE. BECAUSE OF THI S, 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) 
CHIEF TECHNICIAN 

ADAMS, HARVEY G. (1958) 
ASSISTANT MATHEMATICIAN 
BS MATHEMATICS, 1955 
SOUTHWEST TEXAS STATE COLLEGE 

AKEN, VIRGINIA (1957) 
JUNIOR ANALYST 

AMMONS, ROBERT L. (1957) 
ASSISTANT ENGINEER 
MS MECHANICAL ENGINEERING, 1957 
NEw MEXICO COLLEGE OF 
AGRICULTURE AND MECHANIC ARTS 

ANDERSON, VICTOR P. (1956) 
TECHNICIAN II 

ANDREWS, GLEN C. (1957) 
TECHNICIAN II 
BS MATHEMATICS, 1957 
TEXAS TECHNOLOGICAL COLLEGE 

ARELLANO, THEOOOLO F. (1955) 
TECHNICIAN I 
BA COMMERCE, 1952 
NEw MEXICO WESTERN COLLEGE 

ATMORE, RICHARD F. (1951) 
ASSISTANT ANALYST 
BS AGRICULTURE, 1956 
NEw MEXICO COLLEGE OF 
AGRICULTURE AND MECHANIC ARTS 

BAILEY, DEVON W. (1956) 
TECHNICIAN I 
BS AGRICULTURE, 1955 
NEw MEXICO COLLEGE OF 
AGRICULTURE AND MECHANIC ARTS 

BAKER, GEORGE (1952) 
INS'pECTOR 
BA BUSINESS ADMINISTRATION, 1957 
NEW MEXICO COLLEGE OF 
AGRICULTURE AND MECHANIC ARTS 
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STAFF 

BAKER, MARGARET M. (1955) 
ASSISTANT REPORTS EDITOR 

BARNETT, DAVID O. (1957) 
JUNIOR ENGINEER 
BS ELECTRONICS, 1957 
AMERICAN TELEVISION INSTITUTE 

BARRON, RICHARD (1951) 
ASSOCIATE PHYSICI ST 
MS PHYSICS, 1950 
OKLAHOMA STATE COLLEGE 

BEACH, WILLIAM D. (1956) 
TECHNICIAN II 

BEAN, STEWART P. (1951) 
ASSOCIATE ENGINEER 
BS CHEMISTRY, 1950 
NEW MEXICO COLLEGE OF 
AGRICULTURE AND MECHANIC ARTS 

BOWERS, A. F., JR. (1953) 
ASSISTANT ENGINEER 
BS ELECTRICAL ENGINEERING, 1957 
NEW MEXICO COLLEGE OF 
AGRICULTURE AND MECHANIC ARTS 

BOYD, GLENDA G. (1957) 
CLERK-TYPIST 

BRAZIL, ROBERT B. (1955) 
JUNIOR ANALYST 

BRIDWELL, BILLY D. (1957) 
TECHNICIAN I 

BRININSTOOL, WALTER F. (1953) 
TECHNICIAN II 

BRITTLE, EDWARD E. (1952) 
ADMINISTRATOR 
BS JOURNALISM, 1952 
RICHMOND PROFESSIONAL INSTITUTE 
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BUMGARNER, RAYMOND A. (1948) 
ASSOCIATE ENGINEER 

BS ELECTRICAL ENGINEERING, 1950 

NEw MExIco COLLEGE OF 

AGRICULTURE AND MECHANIC ARTS 

BUNYEA, WALTER C. (1956) 
ASSOCIATE ENGINEER 

BS ELECTRICAL ENGINEERING, 1951 

NEw MEXICO COLLEGE OF 

AGRICULTURE AND MECHANIC ARTS 

BURRIS, ALBERT (1946) 
PHYSICIST 

PHD PHYSICS, 1944 

MICHIGAN STATE COLLEGE 

BUTLER, IDA N. (1957) 
SECRETARY 

BA BUSINESS EDUCATION, 1955 

HENDERSON STATE TEACHERS COLLEGE 

CARBINE, IVAN L. (1947) 
ENGINEER 

MS ELECTRICAL ENGINEERING, 1958 

NEw MEXICO COLLEGE OF 

AGRICULTURE AND MECHANIC ARTS 

CAUDILL, LOUIS B. (1957) 
TECHNICIAN II 
BS SECONDARY EDUCATION, 1951 

NEw MEXICO COLLEGE OF 

AGRICULTURE AND MECHANIC ARTS 

CHAMBERS, JANET L. (1957) 
SCIENTIFIC AIDE 

CHAVEZ, RAY B. (1947) 
ASSOCIATE ANALYST 

BS MECHANICAL ENGINEERING, 1950 

NEw MEXICO COLLEGE OF 

AGRICULTURE AND MECHANIC ARTS 

CLEVELAND, E. L. (1951) 
ASSOCIATE PHYSICIST 

PHD PHYSICS, 1950 

PENNSYLVANIA STATE UNIVERSITY 

CLINE, DOROTHY M. (1958) 
CLERK-TYPIST 

COBURN, HORACE H. 

ASSISTANT PHYSICIST 

(1954) 

PHD PHYSICS, 1955 

UNIVERSITY OF PENNSYLVANIA 

COLE, JAMES W. (1956) 
TECHNICIAN I 

COMBS, CHARLES M. (1951) 
ASSOCIATE ENGINEER 

BS CHEMISTRY, 1951 

TEXAS WESTERN COLLEGE 

COMTE, DONN J. (1957) 
DRAFTSMAN 

CONKLING, RANDALL (1958) 
ASSOCIATE MATHEMATICIAN 

PHD MATHEMATICS, 1952 

UNIVERSITY OF FLORIDA 

CONNELL, HAROLD L. (1952) 
ASSISTANT ENGINEER 

BS ELECTRICAL ENGINEERING 1952 

NEw MEXICO COLLEGE OF 

AGRICULTURE AND MECHANIC ARTS 

CONRAD, GEORGE R. (1957) 
ASSISTANT ENGINEER 

BA AERONAUTICAL ENGINEERING, 1953 

UNIVERSITY OF DETROIT 

COOPER, JERRY B. (1952) 
TECHNICIAN II 

CORRELL, RAYMOND L. (1957) 
JUNIOR ANALYST 

BS EDUCATION, 1955 

NEw MEXICO COLLEGE OF 

AGRICULTURE AND MECHANIC ARTS 

CREIGHTON, OMA L. (1957) 
CLERK-TYPIST 

CROSS, JOHN L. (1953) 
CHIEF TECHNICIAN 
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CUSTER, RICHARD J. (1957) 
JUNIOR ENGINEER 
BS MECHANICAL E ,NGINEERING, 1957 
NEw MEXICO COLLEGE OF 
AGRICULTURE AND MECHANIC ARTS 

DANE LlAK , EDWARD T. (1954) 
ASSISTANT ENGINEER 
BS TELEVI SION ENGINEERING, 1953 
AMERICAN TELEVISION INSTITUTE 

DAVIS, JAMES H. (1954) 
TECHNICIAN I 

DAVIS, RAYMOND L. (1956) 
TECHNICIAN III 

DAVIS, ROBERT J. (1957) 
JUNIOR ENGINEER 
BS ELECTRONICS, 1957 
AMERICAN TELEVISION INSTITUTE 

DAVIS, THOMAS G. (1956) 
TECHNICIAN II 
BS AGRICULTURE, 1954 
NEw MExIco COLLEGE OF 
AGRICULTURE AND MECHANIC ARTS 

DAW, HAROLD A. (1954) 
ASSOCIATE PHYSICIST 
PHD PHYSICS, 1954 
UNIVERSITY OF UTAH 

DODD, JOANNA (1956) 
TECHNICAL AIDE 

DRESSEL, RALPH w. (1950) 
CHIEF PHYSICIST 
PHD PHYSICS, 1950 
UNIVERSITY OF ILLINOIS 

DUNCAN, RICHARD H. (1954) 
PHYSICIST 
PHD PHYSICS, 1954 
UNIVERSITY OF MISSOURI 

EBY, MAURICE J. (1952) 
CHIEF PHOTO TECHNICIAI'l 
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ECKLUND, ROBERT E. (1954) 
ASSISTANT ENGINEER 
BS TELEVISION ENGINEERING, 1953 
AMERICAN TELEVISION INSTITUTE 

EGERMEIER, ROBERT p. (1955) 
ASSISTANT ENGINEER 
MS MECHANICAL ENGINEERING, 1957 
NEw MEXICO COLLEGE OF 
AGRICULTURE AND MECHANIC ARTS 

ENGLE, EDWIN E. (1955) 
TECHNICIAN II 

ESTRADA, MATEO J. (1956) 
TECHNICIAN II 
BA BUSINESS ADMINISTRATION, 1955 
NEw MEXICO COLLEGE OF 
AGRICULTURE AND MECHANIC ARTS 

FAIRCHILD, HANFORD H. (1947) 
CHIEF ELECTRONICS TECHNICIAN 

FIELDS, HAROLD L. (1953) 

I 

-
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ASSISTANT PHYSICIST I 
BS PHYSICS, 1953 
NEW MEXICO COLLEGE OF 
AGRICULTURE AND MECHANIC ARTS 

FOLTZ, VIRGINIA E. (1954) 
SCIENTI FIC AIDE 

FORSYTH, JOSEPH H. (1956) 
ASSOCIATE PRODUCER 
MA ENGLISH, 1949 
COLUMBIA UNIVERSITY 

FRAZER, CAROLYN I. (1956) 
ASSISTANT REPORTS EDITOR 

GARDENHIRE, CHARLES L. (1957) 
JUNIOR MATHEMATICIAN 
BS MATHEMATICS, 1957 
WEST TEXAS STATE COLLEGE 

GARDINER, ANNA H. (1946) 
MATHE MATI ClAN 
MA MATHEMATICS, 1925 
YALE UNIVERSITY 

I 
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GARDINER, GEORGE w. (1934) 
DIRECTOR 

PHD PHYSICS, 1929 

YALE UNIVERSITY 

GARDNER, HUGH R. (1953) 
ASSISTANT ENGINEER 

BS ELECTRICAL ENGINEERING, 1953 

NEW MEXICO COLLEGE OF 

AGRICULTURE AND MECHANIC ARTS 

GARING, GERALD E. (1953) 
ASSISTANT PHYSICIST 

BS PHYSICS, 1953 

NEW MEXICO COLLEGE OF 

AGRICUL.TURE AND MECHANIC ARTS 

GOOD, EMILY w. (1957) 
ASSISTANT PHYSICIST 

MS PHYSICS, 1949 

UNIVERSITY OF NORTH CAROLINA 

GONZALES, RAYMOND (1954) 
ASSISTANT E .NGINEER 

BS ELECTRONICS, 1953 

AMERICAN TELEVISION INSTITUTE 

GREENWALD, CHARLENE F. (1957) 
CLERK-TYPIST 

GRIFFIN, LLOYD c. (1957) 
ASSISTAN'T ENGINEER 

BS ELECTRONICS, 1953 

AMERICAN TELEVISION INSTITUTE 

HAAS, HERBERT w. (1951) 
ASSOCIATE ENGINEER 

BS ELECTRICAL ENGINEERING, 1950 

NEW ME)(ICO C1>L.LEGE OF 

AGRICUL.TURE AND MECHANIC ARTS 

HAAS, WALTER H. (1954) 
ASSISTANT MATHEMATICIAN 

MA MATHEMATICS, 1941 

OHIO STATE UNIVERSITY 

HACKLER, GEORGE R. (1954) 
ASSISTANT PHYSICIST 

BS PHYSICS, 1954 

NEW MEXICO COLLEGE OF 

AGRICUL'TURE AND MECHANIC ARTS 

HALL, DAVID c. (1957) 
JUNIOR PHYSICIST 

BS PHYSICS, 1957 

WEST TEXAS STATE COLLEGE 

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

BS BIOLOGY, 1954 

NEW MEXICO COLLEGE OF 

AGRICULTURE AND MECHANIC ARTS 

HART, LEON c. (1955) 
ADMINISTRATOR 

BA BUSINESS EDUCATION, 1956 

NEW MEXICO COLLEGE OF 

AGRICULTURE AND MECHANIC ARTS 

HATTENDORF, ELIZABETH (1954) 
JUNIOR ANALYST 

HENNIGH, KEITH E. (1951) 
ASSOCIATE MATHEMATICIAN 

BS MATHEMATICS, 1951 

EASTERN NEW MEXICO UNIVERSITY 

HILAND, CATHERINE J. (1957) 
JUNIOR MATHEMATICIAN 

BS MATHEMATICS, 1954 

SPELMAN COLLEGE 

HOFFMAN, HENRY E. (1957) 
JUNIOR ENGINEER 

BS ELECTRICAL ENGINEERING, 1957 

AMERICAN TELEVl SION INSTITUTE 

HOWELL, JACK s. (1956) 
JUNIOR ENGINEER 

BS ELECTRICAL ENGINEERING, 1957 

NEW MEXICO CoLLEGE OF 

AGRICUL.TURE AND MECHANIC ARTS 
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HOY, ASA T. (1956) 
TECHNICIAN )I 

HUGHES, ROBERT E. (1956) 
TECHNICIAN II 

HUGUNIN, HAZEL M. (1951) 
SECRETARY 

HUSTON, ELEANOR L. (1957) 
CL.ERK-TYPIST 

INGRAHAM, RICHARD (1958) 
ASSOCIATE MATHEMATICIAN 

PHD PHYSICS, 1952 

HARVARD UNIVERSITY 

ISAACKS, BILLIE W. (1957) 
ADMINISTRATIVE AIDE 

JELLISON, CORINE C. (1956) 
CHIEF DRAFTSMAN 

JIMENEZ, ERNEST (1953) 
CHIEF TECHNICIAN 

MA LANGUAGES, 1952 

NEW MEXICO COL.L.EGE OF 

AGRICUL.TURE AND MECHANIC ARTS 

JOOSTEN, WESLEY L., (1954) 
ASSISTANT ENGINEER 

MS EL.ECTRICAL. ENGINEERING, 1950 

TEXAS TECHNOL.OGICAL. COL.L.EGE 

KALLENBACH, RICHARD L. (1956) 
TECHNICIAN II 

KEARNS, MARY E. (1951) 
REPORTS EDITOR 

KLEINE, HOWARD J. (1956) 
ASSISTANT ADMINISTRATOR 

BS BUSINESS ADMINISTRATION, 1956 

NEW MEXICO COL.L.EGE OF 

AGRICULTURE AND MECHANIC ARTS 
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LA FLEUR, WALTER (1956) 
ASSISTANT PHYSICIST 

BS PHYSICS, 1955 

NEw MEXICO COL.L.EGE OF 

AGRICUL.TURE AND MECHANIC ARTS 

LANKFORD, SHIRLEY (1954) 
ADMINISTRATIVE AIDE 

BS BUSINESS ADMINISTRATION, 1956 

NEw MEXICO COL.L.EGE OF 

AGRICUL. TURE AND MECHANIC ARTS 

LEDBETTER, GRACE D. (1958) 
ADMINISTRATIVE AIDE 

LEDBETTER, JOHN B. (1957) 
PHOTO TECHNICIAN 

BA ENGL.ISH AND JOURNAL.ISM, 1953 

NEw MEXICO COL.L.EGE OF 

AGRICUL. TURE AND MECHANI CARTS 

LEE, EUGENE D. (1955) 
ASSISTANT ENGINEER 

BS EL.ECTRICAL. ENGINEERING, 1955 

NEw MEXICO COL.L.EGE OF 

AGRICUL.TURE AND MECHANIC ARTS 

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

BS EL.ECTRICAL. ENGINEERING, 1957 

NEW MEXICO COL.L.EGE OF 

AGRICUL.TURE AND MECHANIC ARTS 

LOVE , ELTON W _ (1957) 
Assl STANT ADMINISTRATOR 

LUCERO, DOLORES S. (1953) 
ASSISTANT MATHEMATICIAN 

BS MATHEMATICS, 1956 

NEW MEXICO COL.L.EGE OF 

AGRICULTURE AND MECHANIC ARTS 

MC CLERNON, FRANCES (1957) 
SECRETARY 

BA ENGL.ISH, 1932 

NEW MEXICO COL.L.EGE OF 

AGRICUL.TURE AND MECHANIC ARTS 



MC DANIEL, ROBERT E. (1956) 
ASSISTANT PHYSICIST 
MS PHYSICS, 1952 
UNIVERSITY OF KE NTUCKY 

MC DOWELL, EDWARD (1953) 
ASSOCIATE ENGINEER 
BS ELECTRICAL ENGINEERING, 1953 
NEw MEXICO COLLEGE OF 
AGRICULTURE AND MECHANIC ARTS 

MALLAR, WILLIAM (1948) 
CHIEF TECHNICIAN 

MANZ, KARL F. (1957) 
CHIEF TECHNICIAN 

MANZ, PHILIP J. (1948) 
CHIEF MACHINIST 

MARRUJO, CARMEN A. (1954) 
TECHNICIAN 11 

MARRUFO, RAMON D. (1951) 
CHIEF MACHINIST 

MASTERSON, JAMES E., JR. (1950) 
ASSOCIATE ENGINEER 
MS ELECTRICAL ENGINEERING, 1950 
TEXAS TECHNOLOGICAL COLLEGE 

MARQUEZ, MELCOR G. (1951) 
ASSOCIATE ENGINEER 
BS ELECTRICAL ENGINEERING, 1951 
NEw MEXICO COLLEGE OF 
AGRICULTURE AND MECHANIC ARTS 

MATLOCK, JOE M. (1956) 
TECHNICIAN II 

MAURE, JOHN J. (1956) 
TECHNICIAN I 

MAYFIELD, ROGER E., JR. (1956) 
TECHNICIAN II 

METZER, MARTIN M. (1957) 
JUNIOR ENGI NEER 
BS ELECTRICAL ENGINEERING 
AMERICAN TELEVISION INSTITUTE 

MILLER, LEON F. (1954) 
ASSISTANT CHEMIST 
BS ZOOLOGY, 1954 
NEw MExIco COLLEGE OF 
AGRICULTURE AND MECHANIC ARTS 

MILLER, MADELEINE M. (1956) 
BOOKKEEPER 
MA EDUCATION, 1952 
NEw MExIco COLLEGE OF 
AGRICULTURE AND MECHANIC ARTS 

MONJAR, VERNON (1954) 
ASSISTANT ENGINEER 
BS TELEVISION ENGINEERING, 1953 
AMERICAN TELEVISION INSTITUTE 

MOORE, R. GILBERT (1949) 
ENGINEER 
BS CHEMICAL ENGINEERING, 1949 
NEw MExICo COLLEGE OF 
AGRICULTURE AND MECHANIC ARTS 

MOSELEY, NORMAN B. (1957) 
JUNIOR ADMINISTRATOR 
BA BUSINESS ADMINISTRATION, 1956 
NEw MExIco WESTERN COLLEGE 

MOZER, CHARLES F. (1955) 
ASSISTANT PHYSICIST 
BS PHYSICS, 1956 
NEw MEXICO COLLEGE OF 
AGRICULTURE ANO MECHANIC ARTS 

MURRELL, ARTHUR s. (1955) 
TECHNICIAN I 

NAULt BILL D. (1956) 
MECHANIC 
BS AGRICULTURE, 1954 
NEw MEXICO COLLEGE OF 
AGRICULTURE AND MECHANIC ARTS 
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NODA, TOM T. (1954) 
ASSISTANT ENGINEER 
BS ELECTRONICS, 1953 
AMERICAN TELEVISION INSTITUTE 

ORONA, JOSE v. (1956) 
JUNIOR ENGINEER 
B S ELECTRICAL ENGINEERING, 1956 
NEw MEXICO COLLEGE OF 
AGRICULTURE AND MECHANIC ARTS 

OTERO, JOE L., JR. (1953) 
TECHNICIAN I 

PACE, ORVILLE E. (1956) 
TECHNICIAN II 

PAUL, DAVID N. (1952) 
CHIEF TECHNICIAN 

PETERSON, DONALD G. (1957) 
JUNIOR ENGINEER 
BS ELECTRONICS, 1957 
AMERICAN TELEVISION INSTITUTE 

PETERSON, RICHARD C. (1955) 
TECHNICIAN I 

PITTMAN, BETTY J. (1956) 
SECRETARY 

PIZANA, TONY J. (1952) 
TECHNICIAN I 

POPE, WILLARD w. (1956) 
DRAFTSMAN 

POST, BARBARA J. (1951) 
DRAFTSMAN 

POST, CECIL c. (1956) 
ASSISTANT PHYSICIST 
BS PHYSICS, 1956 
NEW MEXICO COLLEGE OF 
AGRICULTURE AND MECHANIC ARTS 
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QUESENBERRY, JOSEPH 
JUNIOR ANALYST 
M RE RELIGIOUS EDUCATION 
S OU THWEST E RN BAPTIST SEMI NARY 

RATLIFF, ROGER B. (1954) 
ASSI STANT PHYSICIST 
BS PHYSICS, 1954 
N Ew M EXICO COLLEGE OF 
AG RICULTURE AND MECHANIC ARTS 

R ICKETTS, C. IRA (1947) 
C HIEF ENGINEER 
B S ELECTRICAL ENGINEERING, 1942 
U NI VERSITY OF MINNESOTA 

RITCHEY, LOGAN A. (1955) 
C HI EF TECHNICIAN 

R IVERA, JOE L. (1952) 
TEC HNICIAN II 

ROB INSON, JIMMIE c. (1955) 
ASSISTANT ASTRONOMER 
BS A S TRONOMY, 1953 
UN IVERSITY OF ARIZONA 

RU SSELL, RODGER w. (1951) 
PHOTO PROCESSING SUPERVISOR 
BA PSYCHOLOGY, 1955 
NEW MEXICO COLLEGE OF 
A GRICULTURE AND MECHANIC ARTS 

SABIN, ROBERT J. (1952) 
ASSOCIATE ENGINEER 
BS E LECTRICAL ENGINEERING, 1946 
RICE INSTITUTE 

SAYLE S , ALLEN, JR. (1953) 
ADMI NISTRATOR 
BS AGRICULTURE ECONOMICS, 1940 
NE W MEXICO COLLEGE OF 
AGRICULTURE AND MECHANIC ARTS 

SCHNELL, DANNY L. (1957) 
TECHNICIAN II 
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SHERBURNE, RUSSELL K. (1952) 
CHIEF" PHYSICIST 
PHD PHYSICS, 1950 
BROWN UNIVERSITY 

SIDMAN, PATRICIA (1955) 
AoMItUSTRA'TIVE AIDE 

SIMS, JAMES R. (1952) 

SPRUIELL, ROY O. (1954) 
TECHNICIAN. II 

STEVENSON, BETTY L. (1950) 
AoMUUSTRATIVE AIDE 

STRANSKY, CHARLES J. (1956) 
TECHNICIAN. II 

JUNIOR ANALYST SUE, ROBERT (1957) 
SCIENTIFIC AIDE 

SMITH, BRADFORD (1957) 
ASSISTANT ASTRO:N.OMER 
BS CHEMICAL ENGINEERING, 1954 
NORTHEASTERN UNIVERSITY 

SMITH, DARLENE (1953) 
DRAFTSMAN 

SMITH, HAROLD D. (1956) 
ASSISTANT ENGINEER 
BS ELECTRICAL ENGINEERING, 1956 
NEW MEXICO COLLEGE OF 
AGRICULTURE AND MECHANIC ARTS 

SMITH, ROBERT L. (1953) 
ASSISTANT PHYSICIST 
BS PHYSICS, 1953 
NEW MEXICO COLLEGE OF 
AGRICULTURE AND MECHANIC ARTS 

SMITH, RUTH F. (1953) 
ASSISTANT ANALYST 
MS PHYSIOLOGICAL CHEMISTRY, 1921 
IOWA STATE COLLEGE 

SOULES, JACK A. (1955) 
ASSOCIATE PHYSICI ST 
PHD PHYSICS, 1954 
OHIO STATE UNIVERSITY 

SPIDLE, MARGARET I. (1951) 
JUNIOR ANALYST 
BS BUSINESS AoMINISTRATION, 1954 
NEW MEXICO COLLEGE OF 
AGRICULTURE AND MECHANIC ARTS 

TATREAULT, LEON E. (1956) 
TECHNICIAN I 

THOMASON, CLAY (1956) 
JU.NIOR ANALYST 
BA DRAMA, 1956 
NEW MEXICO COLLEGE OF 
AGRICULTURE AND MECHANIC ARTS 

THOMPSON, THEODORE W. (1952) 
TECHNICIAN I 

TOMBAUGH, CLYDE W. (1955) 
ASTRONOMER 
MA ASTRONOMY, 1939 
UNIVERSITY OF KANSAS 

VIGIL, JOSINA (1957) 
ASSISTANT REPORTS EDITOR 

WAGNER, ROBERT L. (1954) 
ASSISTANT ENGINEER 
BS TELEVISION ENGINEERING, 1953 
AMERICAN TELEVISION INSTITUTE 

WAGNER, LAWSON 
TECHNICIAN II 

WALTER, EVERETT (1957) 
IBM PROGRAMMER 
MS MATHEMATICS, 1957 
NEW MEXICO COLLEGE OF 
AGRICULTURE AND MECHANIC ARTS 
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WARD, LEONARD c. (1957) 
PHOTO PROCESSING SUPERVISOR 
BS AGRICUL.TURE EDUCATION, 1957 
NEw MEXICO COL.L.EGE OF 
AGRICUL. TURE AND MECHANIC ARTs 

WESTHAFER, ROBERTA B. (1957) 
JUNIOR ANAL.YST 
BS PHYSICAL. EDUCATION AND BIOL.OGY, 1936 
COL.L.EGE OF WI L.L.IAM AND MARY 

WHITE, PHILIP c. (1953) 
ASSISTANT PHYSICIST 
MS PHYSICS, 1954 
NEW MEXICO COL.L.EGE OF 
AGRICUL.TURE AND MECHANIC ARTS 

WHITING, ROBERT M. (1956) 
MACHINIST I 

WILLIAMS, H. BARTEL (1948) 
ASSOCIATE PHYSICI ST 
MS PHYSICS, 1947 
MASSACHUSETTS INSTITUTE OF TECHNOL.OGY 

WILLIAMS, CHESTER R. (1957) 
MACHINIST 
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WILLIAMS, ESTELLE M. (1956) 
ADMINISTRATIVE AIDE 

WILLIAMS, LEONARD D. (1955) 
TECHNICIAN II 

WOODS, BRONSON M. (1957) 
TECHNICIAN I 

WOODVI LLE, ROBERT B. (1957) 
MACHINIST 

WURGLER, FLORENCE J. (1957) 
JUNIOR MATHEMATICIAN 
AB MATHEMATICS, 1922 
UNIVERSITY OF CAL.IFORNIA 

YARBROUGH, ROBERT s. (1953) 
TECHNICIAN I 

YOUNG, RAY A. (1956) 
TECHNICIAN I 

ZOOK, ARTHUR w. (1955) 
JUNIOR ANALYST 
BS PHYSICS, 1956 
SEATTL.E PACIFIC COL.L.EGE 
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