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. i L E G A L  N O T I C E - P I  
This  report  was prepared a s  nn arrnllnt a f  Cevcriirarstrt spunsopea work. 

Nellfier the united States, nor the Commission, nor any persot, acting On behalf 
Of the Commission: / I .  

I 
A. Makes any warranty o r  representation, expressed o r  implied. with r e -  

spebt to the accuracy. completeness. o r  usefulness of the information contained 
in this report. o r  that the use of any information. apparatus, method. o r  proccoa 
disoloscd in this 1,epurt may nQt Lnfrinyr: privatrlg ownad rights, ur. 

B. Assumes any liabilities with respect to the use of. o r  for  damages r e -  
sulting from the use of any information. apparatus. method. o r  process  disclosed 
in this report. 

As used in the above, .person acting on behalf of the Commission' includes 
any employee o r  contractor of the Commission, o r  employee of such contractor, 
to the extent that such eniployee o r  contractor of the Cornmie.ion, o r  el~ryluyee of 
such contract5F prepares. disseminates. o r  p roddes  access  to, any information 
pursuant to his employment o r  contract with the Commie6i:n. o r  his employment 
with Such contractor. - - 
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INTRODUCT ICN 

The i n t e n t  o f  t h i s ' b u l l e t i n  i s  t o  a b s t r a c t  i n f o r m a t i o n  i n  t h e  
f i e l d  o f  e n v i r o n m e n t a l  e n g i n e e r i n g .  S e l e c t i o n  of m a t e r i a l ,  
a b s t r a c t i n g ,  s u b j e c t  c o d i n g ,  and  e d i t i n q  a r e  t h e  r e s p o n s i b i l i t y  
o f  t h e  S i m u l a t e d  Envi ronments  I n f o r m a t i o n  C e n t e r .  The SEIC i s  
l o c a t e d  i n  The E n v i r o n m e n t a l  T e s t  L i b r a r y ,  B u i l d i n g  860, Rm. 208, 
t e l e p h o n e  264-7568. I n q u i r i e s  should .  b e  d i r e c t e d  t o  t h i s  C e n t e r .  

The code  numbpr, a p p e a r i n g  t o  t h e  r i g h t  o f  e a c h  e n t r y ,  i s  a  
u n i q u e  i d e n t i f i c a t i o n  number u s e d  f o r  machine s u b j e c t  r e t r i e v a l .  
The f i n a l  l e t t e r  of t h e  code  i n d i c a t e s  t h e  m a j o r  s u b j e c t  o f  t h e  
a r t i c l e  d ~ l d  d e t e r m i n c c  t h e  o r d ~ r  of l i s t i n q  i n  t h i s  b u l l e t i n .  

Major  Sub . jec t  

ACCELERP.TION 
ACGVS TIC 
ATMOSPHERE 
CLI!EJ\TIC 
ELECTRICAL 
GAS E OUS 
GENERAL 
HYGSO-ENVIRONMENT 
I N DUC ED 
MEAS'&E~JIENT/INS?RU~?ENTS 
NATUiiAL 
PF.ESSUXE 
RADIATICN 
S  i-iOCi< 
SPACE 
SPEC I F  ICATIONS 
TEMP-21 ( G E K )  
VIBRATION-WNDOM 

( a l s o  when S i n u s o i d a l  
VIBRATION-S INUSOIDAL 
BIOLOGICAL/CHEKICAL 
MISCELLANEOUS/FACIL 
UNRELATED 
RELIABILITY 
ENGR -PWCT IC ES 

i n c l u d e d )  

Code -- 
A  
B 
C  
D 
E 
F  
G 
H 
I 
K 
L 
M 
N 
0 
P 
Q 
R 
T  
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ACCELERATION ENVIRONMENTS 

T A T E  DR NRS T A T 6 0 0 1 A  
ABSOLUTE VALUE OF G  AT THE N A T I O N A L  BUREAU OF STANDARDS 

ZENGOAND I N S T R  V 0 L . 7 0 C ~ P . 1 4 9  APR-JUNE119660  l F I S  

1 e I N F O R M A T I O N  2oMEASUREFlENT 3.NATURAL 4oNOMINAL  5 o S I N G L E  
7 e T E S T  E Q U I P  8eENVIRO-MEAS 9 .GRAVITAL  

THE VALUE 2EDUCED TO A  G R A V I T Y  METER S T A T l U N  O N  ' r H E ' F L 0 0 R  O r  
T H t  S I T E  I S  9 . 8 0 1 0 1 8  M / s  LQUURED W I T H  A  STANDARD D E V I A T I O N  OF 
0 * 3 X 1 ~  TO M!NUS 5  M / S  SQUARED. THE AUSOLUTE VALUEPWHICH I S  
! 3 . 2 X l C  TO M I N U S  5 M / S  SQUARED ( 1 3 . 2  M I L L I G A L S )  L E S S  THAN THE 
CORRESPDNDING POTSDAM VPLUE I S  I N  GENERAL AGREEVENT W I T H  OTHER 
RECENT AeSOLUTE DETFRMIYAT IONS.  

ACOUSTIC ENVIRONMENTS 

FRANKEN PA BOLT PEKANEK F R A 6 0 0 1 B  
ENERGY-METHOD E S T I M A T E S  OF RESPONSE TO I N F L I G H T  DYNAMIC LOADS 

= I E S  P R O C . 1 9 6 6 ~ P . 9 9 - 1 0 4  15REF  3 F I G  

1oTHEORY 2.METHOD 3 o I N D U C E D  4.NOMINAL 5 o S I N G L E  7eSTRUCTURE- 
L I N E A R  8 o E N V I K O - E F F F C T S  9.ACOUSTIC 

A  Q U A L I T A T I V E  D E S C R I P T I O N  OF THE ELEMENTS OF THE S T A T I S T I C A L  
ENERGY KETFOD I S  G I V E N  F I R S T .  N E X T P T H E  RESULTS GF A P P L Y I N G  THE 
METHOD TO AEROSPACE PROBLEMS ARE P R E S E N T E D - - F I R S T P I N  A  PROBLEM 
OF STRiJCTURAL RLSPONSE TO AN EXTERNAL PRESSURE F I E L D P A N D  SEC- 
O N D P I N  A  PROBLEM I N V O L V I N G  TRANSMISS ION 3 F  V I B R A T I O N  AND RE- 
R A D I A T I O N  OF SOUND TO I N T E R N k L  SPACES. I T  I S  ALSO SHOWN HOW 
T H I S  METHOD SUGGESTS YEASiJREMWTS 3R TREATMENTS THAT D I F F E R  
FROM CONVENTIOb!AL APPROACHES. 

HANCOCK RN LING-TEYCO-VOUGHT H A N 6 0 0 1 B  
E M P I R I C A L  D E T E R M I N A T I O N  OF PROPERTIES  OF SELECTED AUTOCORRELA- 
T I O N  AND CROSS-CORRELATION FUNCTIONS U S I N G  AN ANALOG CORRELA- 
TOR 

= I E S  P R O C . 1 9 6 6 ~ P . 8 9 - 9 5  2REF 1 8 F I G  

1.DESIGN 2.METHOD S O I N D U C E D  ~ O N O M I N A L  5 .S INGLE 7oRECORDERp 
SPtCTRUM-ANALYZER 8.ENVIRO-MEAS 9oACOUSTIC  

D E S C R I B E S  THE CONSTRUCTION OF A  FUNCTIONAL  T I M E  DELAY D E V I C E  
ASSEMBLED I N  THE ACOUSTICS LAR AT L T V  AND ADDED TO THE ANALOG 
ACOUSTIC AND V I B R A T I O N  A N A L Y S I S  EQUIPMENT. THE PERFORMANCE OF 
T H I S  DEVICEIWHICH WAS DESIGNED FOR ACOUSTIC S I G N A L S  FROM 8 0  TO 
P O O O  C P S ' P I S  DESCRIBED FOR KhOWN TEST SIGNALS.  USE OF A  T Y P I C A L  
ACOUSTIC MEASUREMENT I S  I L L U S T R A T E D  AND OTHER A P P L I C A T I O N S  ARE 
D l  SCUSSED. 
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C L I M A T I C  ENVIRONMENTS 

E D E L S T E I N  MW NAVAL WEATHER SERV E D E 6 0 0  1 D  
EFFECTS OF THE A IR -SEA  ENVIRONMENT ON NAVAL OPERATIONS 

= I E S  P R O C . 1 9 6 6 ~ P . 5 3 7 - 5 4 3  1 2 F I G  

THE EFFECTS OF THE A I R - S E A  ENVIRONMENT ON REPLENISHMENT AT SEA 
WAS SLLECTED AS AN EXAMPLE OF HOW ENVIRONMENTAL P R E D I C T I O N S  
CAN B t  STATED I N  OPERAT IONAL  AND P R O G A B I L I S T I C  TERMS. 

P O L L I N I  R J  9.4VAL S O I L E R  AND TURB L A B  P O L 6 0 0 1 D  
S I ? l U L A T I N G  A  MARINE  GAS TURBINE  ATMOSPHERE 

= I E S  P R O C . i 9 6 h ~ P . 5 4 5 - 5 4 8  7REF 4 F I G  

1,DESIGN 2.5IMULATION,sMEASUREMENT 3oNATURAL 4oNOMINAL  5 o S I N G L E  
7.TUHBINE,TEST-EOUIP,SHIP,CHAMBER 8oENVIRO-MEAS 9.SALT 

MEASUREMEI\TS WERE 
M I N E  THE CHARACTER 
OF PORTABLE I Y P A C T  
T U R S I N E . F O K  NAVAL 
J E C T I O N  I N T O  THE E  
EQU I Pb1::NT D E S  I GMED 
CFSSFUL I N  PRODIJCI 
CONCFNTRATIONS OF 

MADE ABOARD A  
I S T I C S  OF SEA 
i O N  EQUIFIdENT 
VESSEL USEIAE 
NGINE.  AEROSO 

TO XFMOVE TH 
NG A  5 MICRON 
FROM 0 .01  TO 

GENERAL ENVIRONlVENTS 

G I L E S  S  NORTH AM AV 
CONTAMINANTS,OUTGASSING AND S U B L I M A T I O N  I N  VACUA 

. = I E S  PHOC.1966,P .141-146  l 2 R E F  4 F I G  3TAELES 

MANY SOURCES OF CONTAMINAT ICN CAN BE PRESENT I N  A  VACUUM SYS- 
TFM--THF P A R T 5  REIKG TESTFD OR PROCESSEDITHE VACUUM CHAMBER 

~ - T ~ ~ ~ T ~ ~ T ~ ~ I ~ ~ ~ ! R I N c ,  T O  NA$!€ A  FEW. THE INFLUENCE S ~ ~ U C T U ~ E  ANL . - - .  ~ - 
OF S ~ J B L I M P ~ I O N , E V A P D R A T ' I O N , ~ I F F ~ ~ S ~ ~ N ~ A N D  CLEANING OF-FLIGHT 
HAK1)VARE tklJST BE CARSFULLY EVALUATED. T H I S  DAPER DESCRIBES  
SOME OF THE METHAr4 I S M S  - INVOLVED AND O U T L I N E S  CLEAN I NG PROCE- 
DURES WHICH HAVE ~3 tEb:  bUCCESSFULLY USED TO REDUCE CONTAMINA- 
T I O N  EFFECTS. 

D ICKERSON L J  MCDONNELL A IRCRAFT  D I C 6 0 0 2 H  
A  U N I Q U E  METHOD OF O B T A I N I N G  S T A T I C  F L O T A T I O N  C H A R A C T E R I S T I C S  

= I E S  PROC.1966,P.129-133 1 3 F I G  

D E S C R I B E S  A  FREE-FLOAT INGVEXTERNALLY-BALLASTED SYSTEM I N  WHICH 
THE A T T I T U D E  AND TOTAL WEIGHT OF THE SPECIMEN CAN BE V A R I E D  
E A S I L Y  TO P E R M I T  THE E V A L Y A T I O N  OF VARIOUS PROPOSED SPACECRAFT 
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Q U I N N  F C  HYGRODYNAMICS I N C  
ARE HUMIDITY-TEMPERATURE TESTS V A L I D  

=ENVIR.QUAR V O L . l l , P . 1 8 - 2 1  DEC.1965 l F I G  

Q U I  5 0 0 2 H  

TEST 
DERS 
STAN 
TEST 
PERA 
C R I T  
ACT11 
T  I O N  

S CAN BE V A L I D  I F  THE O R I G I N A T O R  OF THE S P E C I F I C A T I O N  UN- 
TANDS THE PURPOSE OF THE TEST AND I F  THE TESTER UNDER- 
DS THE ACCURACY AND L I M I T A T I O N S  OF THE INSTRUMENTATION.  
I N G  StlO!JLD BE CONDLJCTED DURING PART OF THE H U M I D I T Y  TEM- 
TURE EXPOSURE THAT I S  MOST CONDUCIVE TO P O T E N T I A L  DAMAGE. 
I C A L  HYGROSCOPIC I T E M S  SHOULD NOT 9 E  TESTED TO DETERMINE 
AL  BREAKDOWN EXCEPT I N  D E S I G N  STUDIES .  1 N H E R E N T . L I M I T A -  
S OF PSYCHROMETRIC INSTRUMENTAT ION SHOULD BE CCNSIDERED. 

TEST E h G I N E E R I h G  T E S 6 0  10H. 
CONSTRlJCTION OF SMALL TEST CHAMBERS U S I N G  POLYESTER-URETHANE 
FOAM 

=TEST ENG VOL.15,P.28-29 JUNE 1 9 6 6  6 F I G  

SMALL TEST CHA;qBERS CCNSTRUCTED OF URETHANE FOAM SANDWICHED 
BETWEEN REINFORCED POLYESTER S K I N S  PRODUCED BY THERMAL RE- 
SEARCH,INC. ARS S A I D  TO ALLOV THE COh!TROL OF TE!?PERATURE AND 
H O M I C I T Y  W I T H  tXCEPT1O;qAL P R E C I S I O N .  THE O N I T  C A R R I E S  A PER- 
FORMANCE GUARA.NTFE TG 0 2 5  DEG F  AND 0 5 0  PERCENT RHO 

INDUCED ENVIRONMENTS 

BREN J REF DYNAMICS CORP 
TRGUBLESHOOTING CUSTOM TEST EQUIPMENT 

=TEST  ENG VOL .12 rP .13 -14  AUG.1964 2 F I G  

DESCRit3IYS THE USE OF THE 2 0 R T k 9 L E  AND !?UGGED AMPROBE M I N I A T U R E  
S T R  I ?  C!-IART REC3R!.)ER I~ IOQEL  L T 8 1 0 0  (RANGES - 5 0  TO + I 0 0  DEG F AND 
- 5 0  ' r o  +~s I . - ;  I'I~F,': F I  T P I  RECORPING T E V P E R A T U R E S  FOR TRCUELE- 
!;!-.'i;!T I \T:,B14 INTCNA?JCF AND 2ESEAHCH A P P L I C A T  I G k S .  

HUNT F C  L I N G  E L E C T F O N I C S  
A TEN I N C H  STRCKE ELECTRODYNANIC THRUSTER 

= 1 E S  1'ROC. 1 9 6 6 , P . 2 2 5 - 2 2 8  4 F J G  

/ 

T ~ E  1)+.5 I GN IS s ~ r 4 1  LAIR T O  CO~IVENT IONAL SHAKER DESIGNS E X C E P T  
C C R  THE ?.F(I"I.1T!JFZE GLl I DAI\ICE SYSTEiJ:,THE ARMATURE ,T:-1E M A S S I V E  
B A S E t T t i E  OV=R S I Z E  TR!JNNIONS AND THE T9RLJSTER ROTAT ION SYSTEM. 
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LOVEL4CE DE ENDEVCO L O V 3 0 0 2  I 
DEVELOPMENT AND A P P L I C A T I O N S  OF A P I E Z O R E S I S T I V E  S T R A I N  GAUGE 
ACCELEROMETER 

=ENVIR-ENGoOUAR NO.R,P.l1,-13 DEC.1963 6REF  5 F I G  l T A B L E  

1 o E V A L U A T I O N  2e INSTRlJMENT 3 0 I N D U C E D  40NOMINAL  5 0 S I N G L E  7.AC- 
CELEROWETER 8 .ELECTRICAL  9.HF-VIBR,VHF-VIBR9SUSTAINED,SHOCK 

THE NEW ACCELEROMETER 
P K / G  PK AT I.OV DC EXC 
SCALE. THE NATURAL FR 
UNDAMPED RESPOhSE TO 
APPRFC[AYLE  PHASE S H I  
IN A K E A S  OF C O N S T A N T  
QUENCY V ISRAT IONIAND 

A S E N S I T I V I T Y  OF 1.4 MV 
R A N G E - O F - +  OR - 2 5 0 G  F U L L  
C / S  WHICH G I V E S  ACCURATE 
ATER THAN 2 K C / S  WITHOUT 
R I S E 0  A P P L I C A T I O N S  W I L L  BE 
TH SUPERIMPO5ED H I G H  FRE-  
ON SHOCK PJ 

MB V I B R A T I O N  NOTEBOOK M B V 6 0 0 1  I 
C A L I B R A T I O N  A KEY FACTOR I N  FOUR-SHAKER TESTS OF SATURN 5 - 1 1  
STAGE O X I D I Z F , ?  MASS SENSORS 

=MB VI3RATIOPJ NOTEBOOK VOL.12,P.3-6 SEPT.1966 7 F I G  

1 e D E S I G N  2.?4ETHOD 3.INDUCED 40NOMINAL  5 o S I N G L E  7oSATURNg 
SENSOR,CALIBR-EQUIP9SH)iKER 8 e C A L I B R A T I O N  9 .LF -V IBR9HF-V IBR9  
RDM-V ! BR LO-G 

O U T L I N E S  THE C A L I B R A T I O N  AND TEST PROCEDURES FOR THE SHOCK AND 
S I N U S O I D A L  AND RANDOM V I B R A T I O N  T E S T I N G  ALONG THE X-AXIS,WHICH 
WAS PERFORMED BY ONE SHAKER9AND ALONG THE Y-AND Z-AXES9WHICH 
REQUIRED FOUR SHAKERS. 

MOENING C J  AEROSPACE CORP M O E 5 0 0 1  I 
V I S R A T I O N  AND SHOCK DATA FROM THE ATHENA BOOSTER 

=US D I2ECTOR OF DEFENSE SHOCK,VIBRATION AND ASSOCIATED E N V I -  
= K O N M E N T S ~ S Y M P O S I U M ~ 3 5 T H ~ O C T o 1 9 6 5  PT .69P .353 -371  I 7 F I G  6 T A B L E  , 

1.XPER-HESIJLTS 2.MEA.SUREMENT 3 . IN I )U iED  4eNOI \ l lNAL  5 .S INGLE  
7 . & T H E N A , S H I E L D q E X P L O m  8.SNVIR0-:4i!AS 9.HI-G,l-0-G,HF-VIBR 

DUKIRG ELEVEN FLIGHTS,!4EASUREMENTS WERE MADE I N  EACH OF THREE 
ORTHOGONAL AXES AT THE STAGE 3 L O C A T I O N ( M 1 S S I L E  A T T I T U D E  CON- 
TROLLER F A S F  P L A T E ) .  3 N  S I X  OF THESE FLIGHTS9MEASUREMENTS WERE 
ALSO ?4ADE I N  EACH OF THE THREE ,4XES A T ' T H E  STAGE 4 LOCAT ION 
( P A Y L O A D  TNTERFACE P L A T E ) .  GROUND TESTS WERE INSTRUMENTED TO 
VEASURI! THE MAGNITUDE OF >,HOCK INDUCED AS A RESULT OF PYRO- 
VECHNIC SEPARAT ION_ l ] tV ICES .  THE V I B R A T I O N  DATA ARE PRESENTED 
AS ACCELERATION S P r C T R f i L  D E N S I T I E S  AND THE SHOCK DATA ARE 
PRESENTED AS RESPONSE SPECTRA. 
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THE NUCLEAR WEAPON ENVIRONMENT 

= I E S  PROC.1966rP.41-47  5REF 5 F I G  
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MOO600 1 I 

1wINFORMATION 2 .EFFECTSrPROTECTION 3wINDUCED 4.NOMINAL 
SwSINGLE  7 w E t E C T R O N I C  8wENVIRO-EFFECTS 9wNuCLEARrBLAST-TEMP*  
BLAST-SHOCK 

SHOCK AND BLASTrTHERMAL  R A D I A T I O N p A N D  NUCLEAR R A D I A T I O N  ARE 
D ISCUSSED AS THE B A S I C  ELEMENTS OF A  NUCLEAR WEAPON ENVIRON-  
MENT. THE R E L A T I V E  EFFECTS OF THESE ELEMENTS ON BOTH PERSONNEL 
AND M A T E R I E L  ARE SUMMARIZED. THE MECHANISMS OF I N T E R A C T I O N  BE- 
TWEEN NUCLEAR R A D I A T I O N  AND MATTER ARE DESCRIBED.  I N  P A R T I C U -  
L A R r T H E  EFFECT OF NUCLEAR RADIAT1,ON ON CLECTKONIC EQUIPMENT I S  
CISCUSSED. M A T E R I E L  C A N p W I T H I N  L I M I T S , B t  PROTECTED FROM NU- 
CLEAR R A D I A T I O N  THROUGH HARDENING TECHNIQUES. 

SCHELL  EH AF F L I G H T  DYYAMICS  L A B  S C H 5 0 1 0 I  
P R O X I M I T Y  SPECTRUM--A NEW MEANS OF E V A L U A T I N G  SHOCK MOTIONS 

=US DIRECTOR OF DEFENSE SHOCK,VIBRATION AND ASSOCIATED E N V I -  
=RONMENTS,SYMPOSIUM,35TH,OCT.1965 PT .6 rP .229 -248  5REF 1 5 F I G  . 

DEVELOPS THE P R O X I M I T Y  C R I T E R I O N  (PRESENTED AT THE 3 4 T H  SYMPO- 
S 1 U M ) I N T O  THE P R O X I M I T Y  SPECTRUM BY VARYING THE NATURAL FRE- 
QUENCIES  OF THE TWO SYSTEMS SO THAT DATA CAN B E  O B T A I N E D  FOR 
~ P F C T R A ~  PLOTS; DIGITAL C O M P ~ J T A T I O N  I S  USED FOR O B T A I N I N G  DATA 
F R O M ' . A ' F I A T H E ~ ; ~ ~ ~ T I C A L ~ M O D E L ~  T ~ E . T E C H N ~ ~ U E - P R O V I D E S  MEANS OF 
CONPAKING D I F F E R E N T  SHOCK MOTIONS I N  TERMS OF T H E I R  EFFECTS ON 
A STANI)ARD EQUIPMENT. P R O X I M I T Y  SPECTRA OF HALF-S INE ,TERMINAL-  
PEAK SAWTOOTH,AND RECTANGULAR SHOCK MOTIONS ARE PRESENTED. 

STARR F  E N G L I S H  ELEC CO S T A 6 0 0 1  I 
THE E V A L U A T I O N  OF E L E C T R I C A L  I N S U L A T I N G  M A T E R I A L S  BY ENVIRON-  
MENTAL T E S T I N G  

=EGVIR.ENG N0.22,P.21-26 SEPT .1966  5REF 1 2 F I G  

1.XPER-RESULTS 20EFFECTS 3o INDUCEC 4 . L I F E  5wCOMBINED 7wPOWER- 
SOURCE,MATERIALS,MODEL 8.ENVIRO-EFFECTS 9 . H I - T E M P r L F - v I B H ~ H I -  
HUM ,CHEM- IMMERS 

A MODEL(MOTORETTE1WHICH REPRODUCES R E A L I S T I C A L L Y  THE TYPES OF 
EQUIPMENT A S S O C I A T E D - \ i I T E  T t iE  GENERATION OF E L E C T R I C I T Y  FOR AN 
4IR'CRAFT WAS S IJBMITTkD  TO T i i E  FOLLOWING TEST CYCLE--1wTHERMAL 
A G I N G , ? - ~ H ~ ~ ? M A L  S H O C K I ~ . V T B R A T I O N I ~ * H I G H  R E L A T I V E  H U M I D I T Y ,  . - 

a i b   DIELECTRIC TESTING.  I N V E S T I G A T I O N  W A S  ALSO MADE OF THE 
EFFECTS OF HOT O I L  O q  VARFII.SHE.5. 

ZEHVIGON LM CHRYSLER SPACE D I V  Z E R 6 0 0 1  I 
O P T I M I Z I N G  RANDOM V I B R A T I O N  TEST DATA A C Q U I S I T I O N  AND REDUC- 
T  I OX PRCGRAMbl I NG 

= I E S  P 4 0 C . 1 9 6 6 9 P . 1 3 5 - 1 1 1  9REF ? F I G  

1 . INFORMATIONrDESIGN 2.DATA 3 0 I N C U C E D  4.NOMINAL 5.SINGLE 
7 e R E C S 2 D E R , C O V P C T E R , S P E C T R U M  ANALYZER 8 o E L E C T R I C A L  9wRDM-VIBR*  
4C3UST I C  

C P T I V I Z A T I O N  OF DATA A C Q U I S I T I O N  SYSTEM PROGRAMMING I S  DEVEL-  
OPED OW THE B A S I S  OF M I N I M I Z I N G  THE V A R I A T I O N  I N  COMPOSITE 
L'ATA L E V E L S  BY ADJ!JSTMENT OF SYSTEM SCALE FACTORS U S I N G  MANUAL 
OR AUTOMATIC ATTENUATORS. 
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S T A T I C  ENVIRONMENTS 

D A V I D  CV GENERAL DYNAMICS D A V 5 0 0 4 J  
F L E X I B L E  TOROIDAL  SPRING C H A R A C T E R I S T I C S  

=US DIRECTOR OF DEFENSE SHOCK,VIBRATION AND A S S O C I A T E D ' E N V I -  
=RONMEb!TS,SYMPOSIUM,3STH,OCT*1965 PT.59P.243-259  2REF l 2 F I G  
= I T A B L E  

MULTITOROUS STACKS AND CONCENTRIC MULT ISTACK ASSEMBL IES  THAT 
OPERATF AS A O N I T  ARE I N V F S T I G A T E D  I N  T H I S  STlJDY. APPROXIMATE . - -  

p u g s ~  DERIVED-FOR T H R E E - M O D E S  OF L O A D I N G ~ -  
SHEAR,AND BENDING9AND THE TORUS-SYSTEM 
THESE THREE MODES WERE DETERMINED. SEVERAL 
ORUS-SPRING SYSTEMS WERE CONSTRUCTED AND 
L Y  AND DYNAMICALLY  THE- EQUAT IONS OF MO- 
S,AND MOMENTS CORRESPONDING TO THE DYNAMIC 
TTACHED TO A THREE-TORVS S P R I N G  SYSTEM 

ANALOG COMPUTER* THE RESULTS O B T A I N E D  
NO WERE FOUND TO B E  I N  GOOD AGREEMENT* 

ROSCOE A J  NAVY MARINE  ENG L A B  R O S 5 0 0 5 J  
MEASUREMENT OF COMPLEX SHEAR MODULUS OF V I S C O E L A S T I C  M A T E R I A L S  
BY MECHANICAL IMPEDANCE METHODS 

=US DIRECTOR OF DEFENSE SHOCK,VIBRAT!ON AND ASSOCIATED E N V I -  
=RONM€NTSrSYMPOSIUM,35TH~OC1'*1965 PT .7 ,Po267 -274  ?REF 9 F I G  

1 .THEORY ~*MEFI,SIIREI~~F~\~T. 3. INDUCED 4.NOMINAL 5.SINGLE 7.STRUC- 
T L ! R c - S A N 3 W I C t 4  8eMECHANICAL  9 o P H Y S I C A L - T E S T  

I;< A YETHOD DEVELOPED BY K E R N I N  ET AL,THE LOSS TANGENT AND THE 
SHEAR STORAGE MODULUS,TOGETHER W I T H  THE C I R C U k A R  FREQUENCY AND 
THE P H Y S I C A L  PARAMETERS OF THE BEAM,CONSTITUT- S U F F I C I E N T  I N -  
FORMATION TO COMPUTE THE COMPOSITE 3AMPING OF THE SYSTEM AND 
I T S  FLEXURAL R I G I D I T Y  A T  PRE3ETEKMINED FREQUENCIES*  THE COM- 
P L F X  SHEAR MQGULUS OF A V I S C O E L A S T I C  M A T E R I A L  I S  O B T A I N E D  BY 
REVERSJNG THE PROCESS USED I N  THE ABOVE METHOD,I.E.,INSTEAD OF 
KNDi* l IKG THE VALUES 0.: T!iE SHEAR STORAGE MODIJLUS AND LOSS TAN- 
GENT I IT  I S  ASSIJMED THAT THE Q U A N T I T I E S  ARE UNKNOWN AND MAY B E  
DETERYINED BY EXPE!? IMENTALLY MEASURING SEAM LOSS FACTOR VS  
FRFGUENCY. 

D U F F I E L 3  F E  E T H E R  ENG L T D  
TRANSDUCERS FOR INSTRUMENTAT ION 

=ENVIR.ENG N 0 . 2 2 r P . 1 5 - 2 1  SEPT.1966 9 F I G  l T A B L E  

A SURVI!Y ART I C L F  W t i I  =!-I GI \JES THE P R I N C I P L E S  OF OPERATION AND 
THE C H I E F  ~ ~ P P L I C A T I O N S  OF POTENTIOMETRIC,INDUCTIVE,STRAIN 
C,l\!-E. A>Ji') SEN ICONDClCT(3R S T R A I N  GAGE TRANSDIJCERS ? W I T H  THE 
L A T T F H  P E C E I V I q G  THE FULLEST  TREATMENT. 



ENVIRONMENTAL ENGINEERING ABSTRACTS 0 3 / 1 5 / 6 7  PAGE' 7 

I 

NATURAL ENVIRONMENTS 

ILNE A R  PACIFIC N A V A L  L A B  C A N A D A  M I L 6 0 0 1 L  
S T A T I S T I C A L  D E S C R I P T I O N  OF I N O I S E  UNDER SHORE-FAST SEA I C E  I N  
WINTER 

=ACOUST.SOC-AM.JL ~ 0 ~ . 3 9 ~ ~ ~ 1 1 7 4 - 1 1 8 2  JUNE 1 9 6 6  l Z R E F  5 F I G  

1.THECRY 2.MEASUREslENT 3oNATURAL 4mNOMINAL 5mSINGLE  7.MODEL9 
HYDROPHONE 8 . E N V I R 3 - M E A S . 9 i A C O U S T I C , O C E A N I L O - T E M P  

I 

MAT 
R I C  
THE 
FAC 
H Y  

S  E  
BY 

DEC 
E = 
THE 

T  
61s 
0 F  

A  I C E  I 
WIND A  

LINING 
I E L D  ME 

NO I SE 
HE STAT 
E  CAN B  
THE SOU 

N  M IDWINTER I 
. C T I O N  AS WELL 
AIR T E M P E R A T U  
ASUREMENTS OF 
BY MEANS OF A  
I S T I C A L  PROPE 
E  RELATED TO 
R C E  PRESSURE 

PRESSURE ENVIRONMENTS 

I I L E S  S  CONSULTANT 
D I F F U S I O N  PUMPED SYSTEMS 

=TEST  ENG VOL.12,P.30+ AUG.1964 7 F I G  

S  GENER- 
AS BY 

RES.-AN 
UNDER- 
GEOMET- 

R T I E S  AND 
THE SUR- 
PULSES 

A  GENERAL D I S C U S S I O N  OF TYE OPERAT ION OF D I F F U S I O N  PUMPED SYS- 
TEMS WHICH INCLUDES THE 3 A S I C  P R I N C I P L E S q A  SET OF CURVES I L -  
Lc lSTRAT ING VARYING PERFORMATiCES THAT CAN BE OBTAINEDgAND A  
GRAC'H I L L U S T R A T I N G  THE RELA 'T IVE  RATE OF BACKSTREAMING FROM A  
T Y P I C A L  D I F F Y S I O N  PUYP. 

IMMERHAUS KD U N I V  OF COLO 
CRYOGENICS I N  SPACE S I M U L A T I O N  

=TEST  ENG VOL.12,P.26+ AUG.1964 l l R E F  I T A B L E  

AFTER A GENERAL D I S C V S S I O N  OF THE REQUIREMENTS OF SPACE S I M U -  
LATORS,A MORE D E T A I L E D  TREA.TMENT I S  G I V E N  OF THE CRYOGENIC AND 
R E F R I G E R A T I O N  ASPECTS OF TH,ESE SIMULATORS. 
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R A D I A T I O N  ENVIRONMENTS 

F A V A L E  A J  GRUMMAN F A V 6 0 0 1 N  
LARGE AREA UNIFORM ELECTRON BEAMS FOR SPACE R A D I A T I O N  ENVIRON-  
MENT S T U D I E S  

= I E S  P R O C o 1 9 6 6 , P o 6 5 - 7 2  2 2 E F  2 5 F I G  

W I T H  T H I S  TECHNI@UE,BEAM U N I F O R M I T I E S  OF 8ETTER TAAN 4 PARTS 
PER 1 0 0  HAVE BEEN DEMONSTRATED W I T H  AN ELECTRON BEAK WHOSE 
BEAM DIVERGENCE HALF  ANGLE I S  7.5 DEG. THE TECHNIQUE HAS 3EEY 
USED TO STUDY THE EFFECTS OF S T A R F I S H  R A D I A T I O N  ON THE NASA 
OAO STAR TRACKFRSIOM THE TWO ATMOSPi lERIC AIRGLOW EXPERIIU1ENTS 

TUBES. T H E  R E ~ U L T S - O F  THESE T E ? ~ T S , I ~ H ~ C ~ ~ - A G R E E D  W I T H  THE DATA 
THAT HAVE BEEN R E C E I V F D  FROM 3HE PRESENTLY O R B I T I Y G  OG3,SHOW 
THAT THE S I Y U L 4 T E D  R A D I A T I O N  LNVIRONMENT INDUCES N C I S E  I N  THE 
P H O T O M U L T I P L I E R  TUBES PRESENT I N  A L L  OF T-HESE SUBSYSTEMS 

KRUGER R  NASA GOODARD K R U 6 0 0 1 N  
PROJECT ASSESS--A REPORT OF A LONG TERM SOLAR S I M U L A T I O N  TEST 

= I E S  PROC.1966,P .271-288  2 l F I G  

THE TEST RAN FOR 44  CONSECUTIVE DAYS. THE S I k I U L A T I O N  D U P L I -  
CATED THE O R S I T A L  H ISTORY OF THE S I S T E R  S P A C E C R A F T t A R I E L  1 1  
S A T E L L I T E .  ELECTR9:YIC PERFORi4ANCE OF THE TEST I T E V  WAS S I Y I -  
LAR TO THAT OF A R I E L  I I. THE THE'RM.AL DATA WAS COMPARABLE TO 
F L I G H T  DATA RELOW A 9 0  DEC ANGLE i3UT rtIARKEDLY D I F F E R E D  AT AS- 
PECT ANGLES OVER 1 0 5  DEG. PROJECT ASSESS ?ROVE,> THE F E A S I B I L -  
I T Y  OF A  LARGE SCALE S3LAR S I M U L A T I a N  TEST. 

MCGUIRE JF NASA GODDARO 
REAL T I M E  I N T E N S I T Y  D I S P L A Y  SYSTEM 

= I E S  ?ROC.1966,P .517-523  ? F I G  

CONTAINS  A  D E S C R I P T I O N  O F  THE THEORY A?;D OP'5XATIDN OF A SYSTEM 
USED TO MONITOR THE O'JTPUT OF 1 2 7  SOLA!? LA?I? M@Di.ILES. A 3 1 5 -  
PLAY S I M i L A R  TO A  RADAR SYSTFM OUTPUT SHOWS V I S U A C L Y  THE I N -  
TFNS!TY !'.RE V A R I A T I O N S  OF TH, P4TTERN I N  HEAL T I M t .  

POLAK L F  AEROSPACE COYTROLS P O L 6 0 0 1 N  
H I G H  E F F I C I E N C Y  COLLECTORS F2R  ! i i G : i  ENERGY R A D I A N T  SOURCES 

= I E S  P R O C . 1 9 6 6 r P . 6 3 5 - 6 3 1  6 F I u  

1 .DESIGN 2 0 F A C I L I T Y  30S?ACE 4eNOMINAL  5 0 S I N G L E  7.Ai;C-LAYFt 
O P T I C S  8eENVIRO-CONTROL 9.S3LAR 

DESCR I SES 
P R I M A R I L Y  
CONTROLS 
D E S I G N  AP 
I S  TO COL 
ENERGY EY 
OF F I N I T E  

A M A X I  
I N  SOL 

CORP. I 
PROACH 
LECT AN 
I T T E D  E? 

S I Z E  A 

MUM E F F i C I  
AR S I M l l L A T  
T  I 5  F E S I G  
CAN FE ACP 
ID TO CONCE 
v A  COMPAC 
ND L O C A T I O  

Y  CO~!TOIJZ 
WE I CH WAS 
F3R COVPA 

r )  T O  A L L  S 
AT?  THE t4.4 
RC SO1-!RCE 
ROM THE SO 

SOURCE 
DEVELC 

CT ARC 
I Z E S  OF 
x 1 l z l !  ,: fiJi a 
I N 1 5  a,% 
URCE. 

COLLECTOR USE 
:?ED YY AEROSP 
SOURCES AN3 T 

LA.YPS. THE G 
MOLJNi OF R A D I  

APERTURE 

i )  
ACE 
I-? = 
0 A L  
ANT 
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TALBOTT GR NORTH AM AV T A L 6 0 0 1 N  
A  S I M P L I F I E D  METHOD OF E V A L U A T I N G  THE NUCLEAR REACTOR ENVIRON-  
MENT FOR THE D E S I G N  ENGINEER 

= I E S  PROC.1966,P.9-20 3REF STABLE 

1oTHEORY Z.METHOD,MEASUREMENT 3 0 I N D U C E D  4.NOMINAL 5 o S I N G L E  
7oNUCLEAR-MTL. ,REACTORS,SHIELD S ~ E N V I R O - E F F E C T S   NUCLEAR, 
SOLAR 

PROVIDES A SIMP1 F  MFANS OF EVALI.1 HERMAL AN.0 I O N I Z I N G  
UM A OMS. A , S A S l L  f l b b l U i V  ENERGIES F R o x  THE F I S S I O N  OF u R A t I l  IN' + 

EQUATION,CHARACTERISTIC OF THE AVERAGE URANIUM REACTOR9 IS  
WRITTEN AND THE CONCEPT OF MASS DEFECT EXPLA INED.  THE CONVER- 
S I O N  OF MASS TO K I N E T I C  ENERGY I S  D ISCUSSED AND THE TOTAL EN- 
ERGY OF A  NUCLEAR REACTION C L A S S I F I E D .  A  SOMEWHAT D E T A I L E D  
TECHNICAL  APPENDIX  I S  !NCLUDED FOR THOSE INTERESTED I N  THE.  
R E L A T I O N S  BETWEEN CONCEPTS I N  NUCLEAR AYD ATOMIC P H Y S I C S *  

- 
MECHANICAL SHOCK E N V I  ROMMENTS 

BOGART TF  L I N G  ELECTRONICS  6 0 G 5 0 0 1 . 0  
ANALOG YETHOD FOR STUDY OF SHOCK SPECTRA I N  NONL INEAR SYSTEMS 

=US DIRECTOR OF DEFENSE SHOCK,VIBRATION AND ASSOCIATED E N V I -  
= R O N M E N T S I S Y M P O S I U M * ~ ~ T H ~ O C T . ~ ~ ~ ~  PT.6,P.1?7-207 7REF 9 F I G  

9 S  
R I B  
IAD 
DAM 
HE 
I l4G 

T H E  
AT 

0 F  
9 AN 
THE 
RE 
ACT 

ED TO SOLV 
I N G  I H E  RE 
J O I N t D  BY 
P I N G .  A  CU 
YONL I NEAR 

1 BOTH HkXD 
S I S  EQUIPM 

THE ARXAT 
THE SYNTI iE 
D  SHOCK SP 

M O D I F I E D  
NOT S I G N I F  
I CAL blAGN I 

E THE S I Y U L T A  
SPOFISE OF A  S  
A  NONL INEAR S  
e I c  FUNCTION 
JEPhES I N  THE 

t N I N G  AND SOF 
E N T  LVAS USED 
URE OF T i iE  S I  
S  I S  EQU I3MENT 
ECTRUM ANALYS 
SPECTRUM. I T  
I C A N T L Y  AFFEC 
TU3ES. 

NEOlJS 
I N C L A T E D  
P R I N G  
GENERATOR 
EQUA- 
TEN I I\IG 
TO GENER- 
MULATED 

',;AS THEN 
I S  E Q G I P -  
WAS CON- 
TED BY 

BRODING WC AVCO B R 0 5 0 0 3 0  
A N A L Y T I C  DYNA,VIC MODELING FOR I M P U L S I V E  ENVIRONMENTS 

=US DIRECTOR OF DEFENSE SHOCK,V IBRAT ION AND ASSOCIATED E?;VI-  
=RONMENTS,SYMPOSIUM,35TH,OCT*1965 PT .hzP .285 -307  2 3 R E F  Z d F I S  

1.STUDY 2.b'tETHOD 3 0 I N D Y C E D  4 o N O K I N A L  5.SINCnLE 7.'40DEL,STRUC- 
TURE-SHELL,,S TRYCTURE-3Ekivl-F2EE 8.ENV I RO-i4EAS 9  .BLAST-SHCCK 9 

IMPACT-HARD 

THE 
THE 
RES 
0 F  
ACT 
ST I 
APP 
SHE 
AND 

SCOPE OF MODEL IN  
D E F I N I T I O N  OF ST 

PONSE TIME OF T q F  
VARIOUS APPROACAE 
E R I S T I C S  OF THE D 
FFNESS , LJMPED-PAR 
ROACHES. GEOMETqI  
LLS,SPHERE-CONES * 

E L A S T I C  GARS. 

G  CONSIDERED COV 
RUCTURAL OVERALL 

FNT I R E  STRIJCT!-12 

~ N P M I  c SYSTEM,IJS 
A?~ETERIAN\ID T i lE  H  
ES CONSIDERED AR 
A X I A i L Y  Ah3 L A T E  

ERS ONL 
D/?bIAGE 

E. COM? 
I O N  OF 
I N G  THE' 
OrJROLT 
E  SHALL 
RALLY  L  

Y  L I N E A R  THE0 
\VITHIi'J THE E  

AR ISONS A 4 E  5 
THE P H Y S I C A L  
EE METHODS--D 
F I N I T E - D I F F E i ?  
OW S P H E R I C A k F  
OADE3 CYLINI,.- 

R Y  FOR 
P.RLY 
!.13:\!:! 
CHAR- 
I ;IECT- 
ENCE 
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E H R L I C H  I R  S T E V E N S  I N S T  O F  TECH 
E D U C A T I N G  FOR M O B I L I T Y  R E S E A X C H  

= I E S  P R O C . 1 9 6 6 r P . 9 7 - 9 8  

1 o P H I L O S O P H Y  2 o E N G R - P R A C T I C E  3 o G E N E R A L  7 o E N G I N E E K r T R A I N I N G  
9 o T R A N S P O R T  . 
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E H R 6 0 0 1 0  

PROBLEMS OF M O B I L I T Y  ARE NOT S I M P L Y  R E L A T I O N S H I P S  BETWEEN V 
H I C L E  AND S O I L r B U T  A L S O  THE YORE COMPLEX R E L A T I O N S  BETWEEN 
OFF-ROAD V E H I C L E  AND THE E N T I R E  T R A N S P O R T A T I O N  I N D U S T R Y  AND 
THE O V E R A L L  MOVEMENT S Y S T E M *  E D U C A T I O N  FOR T d I S  F I E L D  SHOUL 
I N C L U D E  A  BROAD T R A I N I N G  I N  THE M A T 8 E M A T I C A L  AND B A S I C  E N G I  
N E E R I N G  S C I E N C E S  P L U S  THE S O C I A L r P O L I T I C A L  AND ECONOMIC AS- 
P E C T S  O F  THE T R A N S P O R T A T I O N  P R O B L E M *  

GARRETT E E  ARMY ENG WATERWAYS E X P  S T A  
THE P A R A M E T R I C  VERSUS THE Q U A L I T A T I V E - G E N E T I C  APPROACH TO 
T E R R A I N  A N A L Y S I S  

= I E S  P R O C . 1 9 6 6 r P . 7 3 - 8 0  5 F I G  

E  - 
THE 

I 

D  - 

A  QUANTITATIVE OR P A R A M E T R I C  T E R R A I N  E V A L U A T I C N  S Y S T E M  I S  ONE 
I N  W H I C H  S I G N I F I C A N T  P H Y S I C A L  P R O P E R T I E S  ARE MEASURED D I R E C T -  
LY .  TO P R E D I C T  W I T H  A  H I G H  CEGREE OF R E L I A E I L I T Y  BOTH T I i E  K I N D  
AND M A G N I T U 9 E  OF E F F E C T S  OF T E R R A I N  ON A C T I V I T I E S  OR M A C H I N E S  
R E Q U I R E S  VERY D E T A I L E D  AND ACCURATE Q U A N T I T A T I V E  T E R R A I N  D A T A *  
THERE I S  A  P O S S I B I L I T Y  THAT . 4 P P R O x I k l A T E  Q L J A N T I T , & T I V E  V A L U E S  
CAN B E  C O R R E L A T E D  W I T H  T R A D I T I O N A L  T E R R A I N  D E S C R I P T I O N S r R U T  I T  
I S  Q U E S T I O N A B L E  WHETHER THESE V A L U E S  W I L L  B E  S U F F I C I E N T L Y  A = -  
CURATE FOR U S E  I N  P R t D I C T I N G  E F F E C T S  OF T E R R A I N  ON M I L I T A R Y  
A C T I V I T I E S *  

G E R T E L  M  A L L I E D  RES ASSOC GERSOOZO 
D E F I N I T I O N  O F  SHOCK D E S I G N  AND T E S T  C R I T E R I A  U S I N G  SHOCK AND 
F O U R I E R  SPECTRA OF T R A N S I E N T  ENVIRON!f iENTS 

=US D I R E C T O R  O F  D E F E N S E  S H O C K 9 V I B I I A T I O N  AN3 A.SSL7CIATED E N V I -  
= R Q N M E N T S r S Y V P 3 S I U . Y r 3 5 T H , O C T . 1 9 6 5  P T . 6 r P . 2 4 9 - 2 6 4  1 5 R E F  1'3'1.5 
= I T A B L E  

l.ST!JDY 2.METHOD 3 . I N D U C E C  4 .NOMINAL 5 e S I N r J L E  ?*COMP!JTER 
8 .ENVIRO-CONTROL 9 .BLAST-SHi jCK 

FOR A V A R I  
N 2  COoYPLEX 

OHARAS R E  
ECT2.4 H A V E  

FOXMAT S I  
N A M I C S  :C4 
PECTRA n R E  
SPECTRA I S  
5 REPRESEN 
ND A R M Y  T 4  

E T Y  
\JA 

CLJK 
5 E 

?4 I L  
0 2 0 

P I? 
D I 

TAT 
!%I K 

OF YEASURED AND I D E A L -  
V E f 0 R V . S  HAVE B E E N  C014- 
S!DN E G U A T I O N S  FOR THE 
E N  F ' iACk i IYE-PLOTTES I N  A  
AR TO T H A T  PROPOSEI) R'/ 

COMP:JTER PLOTTER;  sE\I- 
ESEPITLD. T'iE APDL I C A -  
SCUSSED I N  C O Y N E C T I O N  
I V E  OF b l I S S I L E  P Y H 3 -  
T lJ2RET G U N F I R I N G .  
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GROOTENHUIS P IMPERIAL COLLEGE G R 0 3 0 0 3 0  
A  S I M P L E  PARAMETER FOR THE S E L E C T I O N  OF M A T E R I A L S  SUBJECTED TO 
SHOCK 

=ENVIR.ENG.QUAR N0 .8 ,P .22 -23  D E C . 1 9 6 3  5 R E F  l F I G  1 T A B L E  

1.THEORY 2 0 M I T I G A T I O N  3 o I N D U C E D  4 e N O M I N A L  5 o S I N G L E  7 m I S O L A T O R ,  
M A T E R I A L S  8 e E N V I R O - E F F E C T S  S O S H O C K  

A  VERY S I M P L E  APPROACH W H I C H  N E V E R T H E L E S S  CAN P R O V I D E  SOME 
U S E F U L  P O I N T E R S  A S  TO THE T Y P E  OF M A T E R I A L  TO S E L E C T  FOR THE 
SHOCK A B S O R B I N G  MEMBERS OF k COKPLEX SYSTEW I S  TO C O N S I D E R  ONE 
ELEMENT O F  E L A S T I C  M A T E R I A L  R E C E I V . I N G  AT ONE C R O S S - S E C T I O N  
SUDDENLY A  V E L O C I T Y  SHOCK AND B E I N G  BACKED U P  AT A N 3 T H E R  SEC-  I 

T I O N  B Y  A  C O M B I N E D  I N E R T I A  OR M A S S - - I N  OTHER WORDS,A S I I ' J C L E -  
DEGREE-OF-FREEDOM SYSTEM. 

HENDERSON R L  S A N D I A  CORP H E N 5 0 0 3 0  
D E S I G N  AND PERFORMANCE C H A R A C T E R I S T I C S  OF A  WATER J E T  ACTUATOR 

=US D I R E C T O R  OF DEFENSE S H O C K , V I B R A T I O N  AIVD A S S O C I A T E D  E N V I -  
=RONMENTS,SYMPOSIUM,35TH,OCT.1965 PT .6 ,? .47 -54  l R E F  8 F I G  

1 . D E S I G N  2 . F A C I L I T Y  3 0 I N D U C E D  4 0 N O f l I N A L  5 0 S I N G L E  -/ .ACCELEHA- 
T I O N - D E V I C E  9 o I M P A C T - H A R D  - 
I N  RESPONSE TO A NEED FOR A  V E L O C I T Y  GENERATOK TO P R O V I D E  A  
4 0 0 - F P S  I M P A C T  V E L O C I T Y  W I T H  A  3 0 0 0 - L 3  T E S T  SLED,A WATER JET 
C A T A P U L T  WAS D E S I G N E D  AND F A B R I C A T E D .  THE D E S I G N  O F  THE F A C I L -  
I T Y  I S  D I S C U S S E D  ALONG W I T H  A  D E S C R I P T I O N  OF T H E  MAJOR COMPO- 
N E N T S  AND T V E  P R E 3 I C T E D  AND YEASU:?ED PERFORMANCE OF T H E  F A C I L -  
I T Y .  REFEREYCE I S  ALSO MADE TO A  S M A L L  L O W - V E L O C I T Y  G E N E ~ A T O R ,  
D E S I G N E D  U S I N G  THE SAME B A S I C  P R I N C I P L E S .  

HOFFMAN AR J P L  ~ 0 ~ 5 0 ' 0 1 3  
PYROTECFiN IC  SHOCK A 3 A L Y S I S  AND T E S T I N G  METHODS 

=US D I R E C T O R  OF DEFENSE S H O C K , V I B , ? A T I O N  AND A S S O C I A T E D  E N V I -  
=RONMENTS,SYMPOSIUM,35TH,OCT.1965 P T . 5 r P . 3 0 9 - 3 2 9  1 9 F I G  Z T A B L E  

E D *  
R  S  

B E  - 
ST - 
R  E  
STEM 

K U O P P A M A K I  K CONSULTANT K U O 5 0 0 1 0  
A E R O S P A C E  SHOCK T E S T  SPECIFISD AND MONITORED a Y  THE RESPONSE 
SPECTRUP.1 

=US D I R E C T O R  OF DEFENSE S t - 'OCK,V IBRATION AND ASSOC. IATED E N V I -  
=RONMENTSrSYMPOSIUI4135TH,OC:T .1965  2 T . 6 , ? . 1 6 3 - 1 7 2  9 R E F  l 2 F I G  

1 * S T U D Y  Z.,YETHOD,SIM'JLAT I O N .  W N D U G E ! )  4.NO;\!I?JAL 5 . S I N t i L C  
7oSk IAKER ,CAGE 8 .ENVl  Re-CONTHOL 9 .LO-G 1H 1 - 6  

L A S O R A T O R Y  D A T A  A R E  P R E S E N T E D  ON TI:/O D F V E L ~ P M E N T S  IN SHOCK 
T E S T I N G - - ( A ) A  C O N T I N U O U S  FREQUENCY9CQNSTANT 0 , S H O C K - S P E C T K U M  
A N A L y S I  S TECHN !CUE ,AND ( 8 )  A  SHOCK SPECTz<U'I S Y S T H E S I b  r E C I i N I 9 I J E  
E M P L O Y I N G  ELECTHUD'YNA[VI IC SHAKIIRS. D A Y 4 G E  P O T E N T I A L  AND ACCUHA- 
C y  OF SHOCK S P E C T R U ! ~  T E S T I N G  I S  CO:4244ED TO THAT OF STANDARD 
P U L S E  SHAPE TESTIN<,. PRESENT E L E ~ T R O ! ? U M A M I C  S ? A K L R _ L I M I T A T ! O K S  
ARE DISCUS.SED AND A S I ~ A K E R  SYSTEtk2 FOM PYROTECi l l ' : IC :Vt?JT : j [?<U- 
L A T I O N  I S  D E S C R I B E 3 .  
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MATHEWS F H  S A N D I A  CORP M A T 5 0 0 2 0  
THE DOUBLE FORCE PROGRAMMER SHOCK T E S T I N G  METHOD--A NEW TECH- 
N I Q U E  FOR CONTROLLING SHOCK PULSE WAVEFORMS 

=US DIRECTOR OF DEFENSE SHOCK,VIBRATION AND ASSOCIATED E N V I -  
=RONMENTS,SYMPOSIUM,35TH,OCT*1965 PT.6 ,P .149-161  Z O F I G  l T A B L E  

1.STUDY 20METHOD 3. INDUCED 4oNOMINAL  5 o S I N G L E  7.SHOCK-TESTERS, 
HONEYCOMB 8eENVIRO-CONTROL 9.HI-G 

T H I S  METHOD-CAN BE USED TO GENERATE A 
PULSE SHAPES AND CAN 3 E  A P P L I E O  TO MO 
I-IONEYCOMB S>RINGS,PLACED RETVEFN TY?E 
GENERATE THE D E S I R E D  A C C E L E R A T I O N - T I P  
( T E S T  I T E M I C A R R I A G E .  A  TEST I S  CON3UC 
CARRIAGES (RAi r l )  IMPACTS IPITO THE TWO 
STRENGTH AND SHAPE OF TH? HONEYCOMB .S 
PRODUCE THE D E S I R E D  TEST I T E M  ACCELER 
WAS USED W I T H  A PNEUMATIC ACTUATOR TO 
I T E M  CARRIAGE BY A P P L Y I N G  A  TRIANGULA 
R I S E  FOLLOWED BY A  LONG DELAY*  THESE 
LUSTRATE SEVERAL PROBLEMS WHICH OCCUR 
R I E S .  A N A L Y T I C A L  METH03S  ARE DEVELOPE 
HONEYCOME SPR!NG GEOMETRIES. A  PARAME 
WHICH EFFECTS OF HONEYCOMB RATE S E N S I  
ARE I N V E S T I G A T E D .  

NOBLE EC CONVAIR NOE!50ClO 
SHAPED CHARGE SHOCK ENVIRONMENT FOR CENTAUR V E H I C L E  COMPONENTS 

=US DIRECTOR OF DEFENSE SHOCK,VIBRATION AND ASSOCIATED E N v I -  
= R O N M E N T S , S Y V P O S I U M I 9 5 T H , O C T * 1 5 6 5  PT.6 ,P .331-351  Z O F I G  ZTABLE 

DES 
DAT 
TAU 
L I N  
A  L  
AT 
SHO 
C  H  A  
ARE 
S  E  V  
JO I 

C R I B E S  THE A C Q U I S I T I O N  AND ANALYS 
A  O B T A I N E D  DURING THREE GROUND TE 
R  V E H I C L E .  THE MOUNT IIUG STRUCTURE 
EAR SHAPED CHAKGF SEPARAT ION SYST 
J O I N T S  OF THE EXTERNAL I NSULAT I O N  
THE MOUNTS. A COMPARISON I S  MADE 
CK MEASUREMENT AND A  SI? . I ILAR F L I 5  
RGE ACOUSTIC ENVIRONMENT I N  THE C  
A  I S  EVALUATED. SHOCK SPECTRA OF 
'ERAL INCHES TO 2 1 9  I N  AWAY FROM T  
NTS ARE PRESENTED AND ANALYZED. 

15 OF FIJ GH-FREOUENCY SHOCK. 
STS  OF A  FULL -SCALE  CEK- 

S%OCKS K E H E  PRODUCED BY A  
EM THAT CUTS THE STKUCTUSE- 

PANELS AND WERE MEASURED 
8ETWEEN A GROUI\D TEST 
HT MEA.5UREMENT. THE SHAPED 
E N T A U K . F O R W A X D  EQUIPMENT 
THE SHOCK NEASUKkb'iERT, 
HE SHAPED CqARGE SEVERED 

NOONAN VS MCDONNELL A!RCRAFT N O 0 5 0 0 1 0  
.STRUCTURAL RESPONSF TO I M P U L S I V E  LOADING (PYROTECHNIC  D E V I C E S )  

=US DIRECTOR OF DEFENSE SHCCK,V IBRAT ION AND ASSOCIATED E N V I -  
=RONMENTS,SYMPOSIUM,35TH,OCT.1965  !'T.S,P.265-284 3REF 3 O F I G  
=STABLES 

Two  TEST PROSRAYS WERE CONDUCTEUIONE PRIP(AR1 LY T O  DETEK!''IINE 
THE TYPE OF I N S T K U I V ~ ~  l  A T I O N  i 4EEDtD  TC O B T A I N  R E L I A B L E  Ti?AN- 
S I E N T  DATA,AND THE O T H t K  TO O B T A I N  THE TRANS!ENT RESPONSE DATA 
OF THE G E M I N I  ADAPTER DUE.  TO F  I K I N S .  FOUR1 ER TRAbJSFORMS \r.lEKE 
CALCULATED FOR THE DATA OBTAINED.  A - F O U R I E R  TRANSFORM CONPUTER 
PROGRAM WAS SET UP AND CHECKED OUT b Y  U S I N G  THE DATA FROV A 
KNOWN SQUARE PULSE. THE MAXIVUK ACCELERATIONS RECORDED BY THE 
ADAPTER SHELL  MOUNTED ACCELER@VETE!?S,FOR BOTH THE L O N G I T U D I N A L  
ANC R A 3 I A L  D I R E C T I O N S  DURING THE TidO TESTS,WEi?E 6 5 0 0  AND 
41Cs3G,RESPECT:VELY. VHEN A L L  THE SN3WN FACTS ARE ASSOCIATED 
W I T H  EACH DATA POINT IA  CURVE CA3  3 E  A T T A I N E D  SHOWING THE 
ATTENUATION OF THE J?,lPYLS: DUE T O  G E M I N i  STRUCTUAE. 
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OSTERGREN SM GENERAL ELEC O S T 5 0 0 1 0  
SHOCK T E S T I N G  TO SHOCK SPECTRA S P E C I F I C A T I O N S  

=US DIRECTOR OF DEFENSE SHOCK,V IBRAT ION AND ASSOCIATED E N V I -  - . 
= R O M M E N T S , S Y M P O S I U M , 3 5 T H , O C T ~ 1 9 6 5  PT.6 ,P .185-196  l l R E F  1 5 F I G  

THE PROBLEMS THE TEST '  ENGINEER FACES I N  U T I L I Z A T I O N  OF A SHOCK 
SPECTRUM ARE- -1 )TO  DETERMINE WHICH SHOCK PULSE W I L L  PRODUCE 
THE REQUIRED SHOCK SPECTRUM9AND 2 ) T O  DEMONSTRATE THAT THE TEST 
REQUIREMENT HAS BEEN MET. THE PAPER CONSIDERS THEORETICAL  AND 
E M P I R I C A L  METHODS THAT THE ENGINEER CAN USE TO DEAL W I T H  THESE 
PROBLEMS. EXAMPLES ARE G I V E N  SHOWING Hob! THE PULSE HEIGHT,DU- 
RATIONIAND WAVEFORM CAN BE DETERMINED FROM A  G I V E N  SHOCK 

PALMISANO F  ARMY ELEC COMMAND PAL 5 0 0  10 
A  MECHANICAL SHOCK PULSE SURVEY 

=US DIRECTOR OF DEFENSE SHOCC,VIBHATION AND ASSOCIATED E N V I -  
= R O N M E N T S , S Y M P O S I U M , 3 5 T H , O C T s 1 9 6 5  PT .69P .209 -227  8REF 2 l F I G  
= 3 T A B L E S  

THE E I G H T  SHOCK XACHINES USED FOR T H I S  SURVEY INCLUDE THE GEN- 
ERAL TYPES OF FREE-FALL,PENDULUM,AND CAM-ACTIVATED. THE SHOCK 
PULSES RANGE I N  NOMINAL T I M E  DURAT ION OF FROM 4 0  TO 1 1 5 0  G *  
THE METHODS OF A N A L Y S I S , Q U A N T I T A T I V E  AND O C A L I T A T I V E t O F  THk 
SHOCK PULSE 'CURVES O B T A I N E D  FROM THE SHCCK MACI l INES  WERE TG 
F I R S T  DETERMINE SHOCK PULSE CURVES AMPLITUDE-FREQUENCY SPEC- 
TRUM BY USE OF A  SPECIAL-PURPOSE ANALOG COMPUTER DESIGNED SPE- 
C I F I C A L L Y  TO COMPUTE FOURIER INTEGRALS.  THE FHEQUCNCY SPECTRUM 
I S  THEN CONVERTFD TO A  BODE D IAGRAY F2OM WHICH A  GRAPHICAL  
COMPARISOh OF THE SHOCK PULSE I S  M A D E *  

UMBERGER CC ARMY ENG R  AND D  L A B S  . 
NEW V E H I C L E  CONCEPTS FOR MARGINAL T E R R A I N  

= I E S  PROC.1966 rP .629 -632  8 F I G  

THE FOUR V E H I C L E  CONCEPT5 FOR )MARGINAL T E R K A I N ( C O M B I N A T I 0 N  OF 
SOFT S O I L  AND WATER) A R E - - 1 )  THE DRUM CONCEPT,Z)THE DRUY-3ELT 
CONCEPT93 )THE TRACK CONCEPT,AND 4 ) T H E  TRACK W I T t i  P3NTOOYS CON- 
CEPT. THESE V E H I C L E S  WcRE DESIGNED TO CARRY I b R k E  NEN,HAVE 
SPEEDS OF 10 -12MPH ON LAND AND 3-4NPH I N  WAT tKvAND ALLON THREE 
U N I T S  TO BE CARRIED I N T E R N A L L Y  I N  TdE  CH-47  HELICOPTER.  

V I G N E S S  I NAVAL RES L A B  V I G 5 0 0 3 0  
S P E C I F I C A T I O N  OF ACCELERATION PULSES FOR SHOCK TESTS 

=US DIRECTOR OF DEFENSE SHOCK,VISRATION,AND ASSOCIATE!? E N V I -  
=RONMENTS,SYYPOSIUM,35TH,OCT.l9b5 P i . h . P . 1 7 3 - 1 8 1  2 7 F I G  

1 .STUDY 2.SIMl.JLATION 3. INDUCE!)  4eNOMINAL  5 - 5 1  t'<SLE ?.SHOCK- 
TESTERS 8eENVIRO-CONTROL 9.S30CK 

D E S C R I P T I O N S  ARE G I V E N  OF METdODS 2Y WHICH ACCELERATION PULSES 
USED FOR SHOCK T E S T I N G  CAN 6 E  DESCRIHED AND HAVE T d E I R  TOLER- 
ANCES S P E C I F I E 3 .  I L L U S T R A T I C N S  ARE G I V E h  OF P.EASURED ACCELERA- 
T  I O N  PULSES OBTAINEG FZOM USUAL SH2CK P4ACHINES TO I LL!JST%ATE 
D IFFERENCES SETWEEN GENERATED AN3 S P E C I F I E D  :jl+O(.K PULSE MO- 
T IONS.  FROX THESE D IFFERENCES I T  I S  POSS l i ! LE  T O  E S T I ? 4 k T E  \<HAT 
TOLERANCES ARE REASQYABLE AT T H I S  T IME .  
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SPACE ENVIRONMENTS 

COURTNEY W J  I I T  RES I N S T  
A COMBINED I R R A D I A T I O N  F A C I L I T Y  FOR S I M U L A T I O N  OF SELECTED 
SPACE ENVIRONMENTS 

= I E S  PROC.1966,P.21-25 6 F I G  

T H I S  F A C I L I T Y  WAS DESIGNED FOR USE I N  THE STUDY OF THE O P T I C A L  
BEHAVIOR OF M A T E R I A L S  I N  S I M U L A T E D  SPACE ENVIRONMENTS*  I T  AL -  
LOWS MEASUREMENTS OF THE I N - S I T U  CHARACTER OF THE RESPONSE OF 
M A T E R I A L S *  THE CHAMBER D E S I G N  P E R M I T S  E I T H E R  THE COMBINED OR 
I N D I V I D U A L  USE OF ULTRA V I O L E T  X A D I A T I O N I H I G H  OR LOW ENERGY 
CHARGED PARTICLES,TEMPERATUK€ CONTROLIAND H I G H  VACUUM* T H I S  
BAKEABLE  SYSTEM INCLUDES BOTH I O N  AKD SUBL IMAT I O N  PUi4P ING. 

HAGER RN CONVAIR H A G 6 0 0 1 P  
THERMAL VACClUM T E S T I N G - - B A S I C  PHILOSOPHY THROUGH DATA PROCURE- 
MENT FOR CENTAUR V E H I C L E  COMPONENTS 

= I E S  P R O C * 1 9 6 6 , P . 4 2 1 - 4 2 6  6REF 4 F I G  

1.STUDY 2 e S I M U L A T I O N  ?.SPACE 4eNOMIi 'JAL 5 * C O M B I K E D  7oCENTAUR 9 
COlJlPONENT,ARC-LAIW 88.E[.iVIRO-EFFECTS 9.HI-VAC,UL-TEMP,AERODY- 
NAMIC9SOLAR 

THE CENTAUR COMPONENTS THERMAL VACUUN TEST WAS E S T A S L I S H E D  
W I T H  THE FOLLOWING OBJECT IVES- -TO  DETERMINE THE MINI!"lUdM AKD 
MAXIMUM TEMPERATURE .4 COMPONENT COULD A T T A I N  DURING A CENTAU? 
M I S S I O N , T O  DETERMINE I F  AND WHEN A COMr3NENT EXCEEDS I T S  OPER- 
A T I N G  L I M I T S , A N D  TO PROVIDE  DATA T 3  THcRMODYNAMICISTS FOR THE 
PURPOSE OF CALCULAT ING T I Y E  TEFPERATIJRE PROF1 LES.  

JOHNSON J L  ATOMICS I N T E R N A T L  
ENVIRONMENTAL T E S T I N G  OF SNAP 1 0 A  INSTRUMENTAT ION 

= I E S  PROC.1966,P.33-39 4 F I G  STABLES 

. 1 .DESIGN,XPER-RESULTS 2 mMETH3D 3.SPACE 4.NOMINAL  COMBINED 
7 r P O W E R - S O U R C E , R E A C T m  TEST-EQUIP  8 . z N V I % O - N E A S , E L E C T K I C A L  
9.H I-TEMP,VH-TEb4P ,Y I -VAC ,I\lUCLEAR 

FORMANCE OF TH2 SNAP 1 0 4  INSTRUbIENTA 
FICATION,GROUh!D SYZTEY AND F L I G H T  SY 
L I G H T  OPERAT I O N  , INSTRUMENTS WERE 5 I M  
RD VACUUVI( TO 1 0  TO - 1 0  TORR ,TE.'4PERA 
C O  DEG F,AND FAST  NEYTRON FLIJXFS t3ET 
TRONS/C.Y SQUARE3 -SEc  AND 4 X 1 0  TO 
SQUAl'iEO -SEC. COPITROL AND T>IAGNCSTIC 
INSTHUXENTS)  INST$UMENNr.4T !C;U :$ERE DEV 
THSTANb T H I S  ENVIHONMENT,T!iE LAUWCS 
SYSTEM TEST E N V I  ~ O N i 4 t N ' i .  'iYP1CP.L PER 

WERE MEkSUREC DURLNG SYSTEM F L I G H T  
URES,COOLANT F L O W , t L E C T R I C A L  CURRENT 
R AND AhGULAR D!SPLACEMENTS,AND NUCL 
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P L A I S T E D  RM HONEYWELL 
T E S T  CONCEPT FOR THE GEMINI ACME S Y S T E M  

= I E S  PROC.1966,P.27-31 . 

THE MASTER TEST PLAN FOR G E M I N I  A T T I T U D E  CONTROL AND MANEUVFR 
ELECTRONICS  SYSTEM CONSISTEC OF D E V E L O P M E N T , Q U A L I F I C A T I O N ~  
O V E R S T R E S S , L I F E , A C C E P T A N C E  T E S T I N G  AND Q U A L I T Y  CONTROL. T H I S  
T E S T I N G  INCLUDEC E V A L U A T I O N  OF COMPONENTS,CIRCUITS~SUBASSEM- , 

B L I E S  AND THE COMPLETE SYSTEM. TH1S PIAPER. D ISCUSSES THE P H I -  
LOSOPHY AND CONSIDERAT IONS I N  E S T A B L I S H I N G  AND EXECUTING T H I S  
PROGRAM. 

S P E C I F I C A T I O N S  

CLARK RD TEXAS INSTRUMENTS I N C  
S I G N I F I C A N T  ENVIRONMENTAL C R I T E R I A  FOR MICROELECTRONICS  
T E S T I N G  

= I E S  PROC.1966,P.135-140 4REF 7 T A E L E S  ' 

INCORPORATES RECOMMENCED STANDARD ENVIXONMENTAL TEST CONDI-  
T I O N S  FOR MICROELECTRONIC S P E C I F I C A T I O N S  ENCOMPASSING YOST OF 
THE NATURAL AND' INDUCED ENVIRONMEXTS PRESEINTLY REOUIRED BY 
M I L I T A R Y , I i N D U S T R I A L  AND CONSURER MARKETS. 

H I G H  TEMPERATURE AND L INSPECIF IEB  TEMPERATURE 

BANNISTER TC NASA MARSHALL B A N 6 0 0 1 R .  . 
RESEARCH AND DEVELOPMENT STLJOY ON SPACE.THERMAL CONTROL BY lJSE 
OF FUSIBLE MATERIA'LS 

= I E S  P R O C . l 9 6 6 , P * 5 9 3 - 6 0 7  l O R E F  1 4 F I G  

MAL 
DES 
AND 

PHASE 
CE APP 
HEASED 
ES ARE 
E CONC 

A  ONE 
I A T I N G  
I N S  W I  
ORATOR 

D  I F F U  
I RAB I L 

I N D I C  

WEL 
r R 
CON 
IS I N  
C  H A  
THE 
R I A  
WER 
I !VIP 

1EMO 
T  H 

L - S U I T E D  FOR 
E  CONSERVED, 
START TEMPERA 
G  PHASE CHANG 
F T  COMPONENTS 

OTHER TWO US 
LS. F 0 3 R  N-PA 
E  SELECTED FO 
R3VED THE THE 
N S T K A T E D  THE 
ERMAL CONTROL 
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BOWMAN N J  GENERAL ELEC BOW6002R 
PYROTECHNIC D E V I C E S  FOR USE ON S T E R I L I Z E D  SPACECRAFT 

=JL.SPACECRAFT AND ROCKETS VOL.3,P.1542-1544 OCT.1966 3REF 
= l F I G  ZTABLES 

 OXP PER-RESULTS 2oEFFECTS  INDUCED 4oNOMINAL  5 o S I N G L E  7oEXPLO-  
S I V E  .9.HI-TEMP 

A FOUR-PHASE EXPERIMENTAL PROGRAM STUDYING THE EFFECTS OF THE 
DRY HEAT S T E R I L I Z A T I O N  PIETHUD ON PYROTECHNIC D E V I C E S  PROVIDED 
A L I S T  OF E X P L O S I V E S  THAT W I L L  PROBABLY STAND S T E R I L I Z A T I O N  
ANC A L I S T  OF D E V I C E S  FOUND TO BE S T E R I L I Z A I ? L E * S I N C E  THERE WAS 
NO I G N I T E R  S U I T A B L E  FOR A ROCKET MOTOR,ONE WAS DESIGNED U S I N G  
THE TECHNOLOGY DEVELOPED I N  T H I S  PROGRAM. 

RANDOM V !BRAT ION AND U N S P E C I F I E D  V I B R A T I O N  

PEACOCK CD ROCKETDYNE 
VIBRATION TESTING THE S A T U R N  S - 1 1  ULLAGE IMOTOR 

= M a  V I B R A T I O N  NOTEBOOK VOL.lS,P.1-2 SEPT.1966 3 F I G  

THE F A C I L I T Y  USED '8Y ROCKETDYNE AT MCGREGOR,TEX.rIS DESCRIBED*  
T F S T I N G  I S  B E I N G  D9NE AT TEMPERATURES CF 2 0  AND 1 2 5  DEG F. THE 
CONTROL ACCELEROMtTER I S  !$OUNTED ON ONE OF THE MOTOR ATTA.CH- 
YENT F I T T I N G S .  TESTS ARE COhDUCTED FROM A REMOTE CONTROL CEN- 
TER. TWO D I F F E R E N T  F I X T U R E S  MACHINED FROM YAGNESIUM CAST INGS 
W I T H  ATTACHNENT P O I N T S  M A C H I k E D  FR3M STEEL  ARE USED FOR THE 
L O N G I T V O I N A L  AND T A N G E N T I A L - P E R P E N D I C U L k R  TESTS. 

T U S T I N  W T U S T I M  I N S T  OF TECH 
L3U83L.E CCALESCENCE I N  A V I B R A T  I N S  F L U I D .  

. =TEST  ENG V O L * l S , P . 2 0 - 2 1  JiJNE 1 9 6 6  l F I G  

R E P C R T S  ON AN INTEREST'ING S T ~ ~ ~ I Y  BEING MADE A T  N A S A S  MARSHALL 
SPACE F L I G H T  CENTER*  EFFECTS ARE GE INC OSSERVED OF METHANOL 
I N  A  CLEAR P L A S T I C  CONTAINER V I B R A T I X G  AT V 4 2 I O U S  I N T E N S I T I E S  
PtND =REL)UENCIES,D?I \ /EN BY A 5 ,000 -LB .  ELECTROMAGNETIC SHAKER. 
I T  I S  HOPED THAT T H I S  STi!DY !.!ILL SHOW SOME D E F I N I T E  CAUSE-AND- 
EFFEC-T R E L A T I 3 N S H I ? S  dETVEEN FO!?YAT ION OF GAS RUEBLES I N  PRO- 
i-'ELL4p;TS AND THk UNSTA5CE dlJRN INS OF L  I O U 1  D-FUELED ROCKET 
E N 6  l h I E . 5 .  
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S I N U S O I D A L  V I B R A T I O N  

E N G I N E E R I N G  NEWS RECORD 
SUSPENSION BRIDGE MODEL GETS E X C I T E D  
=M3 v I B R A T I O N ' N O T E B O O K  vOLe121P .7  SEPT.1966 . 2 F I G  

A  VE?Y B R I E F  D E S C R I P T I O N  OF A  F A C I L I T Y ' O F  THE JAPA 
STRUCTION M I N I S T R Y  FOR E V A L U A T I N G  S E I S M I C  EFFECTS 
THE L A B  MODEL HAS A M A I N  SPAN OF 49.2 F T  AND S I D E  
24.6 F T  W I T H  TWO 4 .3 -FT-HIGH TOWERS WHICH REST ON 
CONNECTED TO FOUR V I B R A T I O N  EXCITERS.  A D D I T I O N A L  T  
I N G  RUN ON S E I S M I C .  EFFECTS ON OCEAN BOTTOM S O I L  AN 
SHOCKWAVE E F F E C T 5 , O N  BRTDGE FOUNDATIOhS  AND F O G T I N  
ED FROV E N G I N E E R I N G  NEWS RECORO AUGUST 1 1 , 1 9 6 6 .  

,NESE CON- 
ON B R I D G E S *  
SPANS OF 
S L I P  TABLES 
ESTS  ARE BE- 
D WATER 
GS. REPRINT-  

ENVIRONMENTAL E N G I N E E R I Y G  2VARTERLY 
PHOTOELECTRONIC MEASCIEEMENT OF VIBRATORY D ISPLACEMENTS 

= E K V I R e E N G * O U A R  N0 .89P .18 -13  DEC.1963 

A TECHNIQUE I S  D k S C R I U E V  
PLACEMENT THAT INCREASES 
FCH V I R R A T I . 3 N  PICKUDS.  I 
W I T H  A MONOCHROIYATIC L I G  
TO .SE,NSE CHANGES I K  THE 
TUDE.5 ARE I D E N T I F I E D  I N  
S E N S I T I V I T Y  THAN SY PREV 
SCR I H E 9  PJAS DEVF.LOPI!V AT 

FOR MEASUREME 
THE P R E C I S I O N  

T  USES A  F I Z E A  
HT SOURCE AND 
INTERFERENCE 
THE PRESkNCE u 
I D U S  V  ISCJAL ME 

THE N A T I O N A L  

NT OF V I B R  
OF C A L I B H  

U-TYPE I N T  
A  P-IOTOMUL 
ATTEKI'J. V I  
F J I T T E R  bl 
ANSe THE T  
BUREAU OF 

SALTER J P  RARDE 
PAPIING THE GENERAL-PURPOSE V I B R A T I O N  TEST 

'=ENVIZ .ENG.QUA? N 0 . 8 r P - 1 4 - 1 8  D E C - 1 9 6 3  l l R E F  

A T I O N  D I S -  
A T I O N  METHOD 
ERFEROI.IETER 
T I P L I E R  TUBE 
YRAT ION AMPL 
I T H  GREATER 
ECHNIQUE DE- 
STANDARDSIUS 

ACCCLERAT 
TEST SPEC 
T I O N  A N T I  
PERM1 TT I N  
P O I N T S  T ?  
P L I E D  FOi? 
CONTR3L C 

Iord L E V E L S  
I F I C A T I O N S  
NODES. I N  S 
G  THE ACCEL 

, EXCEED TI4F 
CE TO EXCEF: 
YSTE? RES!.!L 

C)I!OTED I N  YANY O F F I C I A L  GE 
ARE BASED ON b1EASUREMENTS 

IUCH CASESrTHERE I S  NO JlJST 
E R A T I O N  L E V F L  A T - A N Y - O F - T H  
- L F V F L  0 G O j T 3 r o i i  FOR FERRI 
D A  CCMPUTASLE VALUE. AN E  
TS I N  A  "!ORE R A T I O N A L  TEST 

NERAL PURPOSE 
MADE AT V I B R A -  
I F I C A T I O N  FOR 
E  ATTACHMENT 
T T I N G  THE AP- 
XTENSION OF THE . 



E N V I R O N M E N T A L  E N G I N E E R I N G  A B S T R A C T S  0 3 / 1 5 / 6 7  PAGE 1 8  

STLJCKMAN EC MCDONNELL A I 8 C R A F T  S T U b O O l U  
A  D E V I C E  FOR I E T E C T I N G  VIBRATION-INDUCED,SHORT-DURATION 
E L E C T R I C A L  Y P L F L J N C T I O N S  

= I E S  P R O C . 1 9 6 6 t P . 1 5 3 - 1 6 0  1 8 F I G  

CES USED IN 
S  C O M P R I S -  
E R A L  A P P L I -  
L E C T R  I C A L  
U S I N G  U N I -  
N T S  ,MON I- 
MPEDANCE- 

MON I TOR- 
ORItUG WHERE 
ECONDS TO 

N  AND THE 
R E A T E R  CAN 

T ' J S T I N  Y CONSULTANT 
INSTRUMENTATION FOR S L I ~  T A B L E S  

= T E S T  ENG V O L o 1 2 , P e 2 3 +  A U G . 1 9 6 4  l F I G  

1 . I N F O K M A T I O N  2 m E N G R - P R A C T I C E  S O I N D U C E D  4 .NOMINAL 5 . S I N G L E  
7*SHAKER,ACCCLEROMETER 8 .ENVIHO-MEAS 9 . H F - V I B K  

L ! j E K S  OF A U X I L I A R Y  SLIPPORT TAF<LES C F T E N  ASSUME THAT I D E N T I C A L  
M O T I O N  E X I S T S  OVER THE E N T I R E  SURFACE. T H I S  I S  TRUE ONLY A T  

F R E Q U E N C I E S .  AT H I G H  F R E Q U E N C I E S  THERE ARE LARGE D I F F E R -  
LNCSS I N  THE M O T I O N  .4T V A R I O U S  P O I N T S .  THE AUTHOR RECOMMENDS 
TWA, THE TAi3LE A C C E L E R A T I O N  B E  S E P A R A T E L Y  MONITORED.  

T L ' S T I N  b! T V S T I N  I N S T  OF T E C H  
V I B R A T I O N  T R A I N I N G  FOR M A I N T E N A N C E  S P E C I A L I S T S  

= T E S T  ENG V O L . 1 5 , P . 1 8 - 1 5  M A R . 1 9 6 6  3 R E F  

1.P.HILOSOPHY 2 o E N G R - P I I A C T I C E  3 0 I N D u C E D  S O S I N G L E  ~ ~ T E C H N I C I A N ,  
SHAKER 9 . V I O R  

THE \;lAJOR P O R T I O N  OF T H I S  B R I E F  A R T I C L E  O U T L I N E S  THE D U T I E S  OF 
A M A I N T E A A N C E  S P E C I A L I S T .  T K t \ I N I i + 2  W I L L  COME FROM O 8 S E K V I N G  
TE.'iTS AND ASK IN(; OIJESTIOF\IS OF O P E R A l ' I  NG P E R S i I X N E L  AND FIiOlV 
D E T A I L E D  STUDY OF SYSTEM M A N U A L S  ,DIAGRAtJiS , C H A R T S , E T C .  ALSO, 
XAJOR MANUiACTVRE:?S OFiER T R A I N I N G  .4T T H E I R  P L A N T S .  

I.\rAL.Ll'RSTF:Itd L. LT)T.!l? VFG CO W A L 5 0 0 2 U  
DRY F R I C T I O N  DP.b'iPING W ! T E  FORCE P R O P O R T I O N A L  TO D I S P L A C E M E N T  

= ( I S  D I R E C T O R  QF CEFENSE S H O C K ~ V I B R A T I O N  AND A S S O C I A T E D  E N V I -  
= X 3 ? l M E ~ l T S r S Y : ? P O . S I l ~ l i \ ~ ~ ~ 7 5 T i f ~ C ) C T . 1 9 6 5  PT.5 q P . 1 7 9 - 1 8 5  3 R E F  l 2 F I G  
= Z T A S L E S  

O:KE F3?P4 3 F  A D ISPLACEMENT-P i?OPORTIONED DAMPER I 
!\ IHICH E X H I S I T S  B O T H  AN E L A S T I C  S T I F F N E S S  AND A  F 
EPs!T FOR W H I C H  E X P R E S S I O N S  ARE GJVEN.  ARALOG COMP 
FOR A S r R G L E  DEGREE OF FREEDO?)! SYSTEFI  A R C  G I V E N  
-3!L. I TY-Fl?kC?'JI=NCY CIJQVES F O ?  S E V E R A L  D A M P I N G  RAT I 
R A T E  AT !-!IWi FREG!JENCIE.S I S  1 2  DS/OCTA\ /E .  RESONA 
S I : ! I L I T Y  CF=E??? 3NLYOON TEE R A T I O  0' F R I C T I O N  G 
! C ; i S r I C  G Z A I ! t . N T .  I T  I S  ( A N A L Y T J C A L L " l 3 D E P E N D E N  
2 L  1 T O 3 E  ,AS COYF I R M E T I  B Y  XOT>LL Tt.STS. 

S  D 
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' U T E  
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0s. 
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T  0 

E S C i i I  BE  
T I O N  GR 
R  SOLUT 
T R A N S M I  
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TRANSM 
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B I O L O G I C A L  ENVIRONMENTS 

STREIMER I SAN FERNANDO VALLEY  COLL S T R 6 0 0 1 V  
ERGONOMIC F A C T O R S  IN THE DESIGN OF EXTENDED DURATION MANNED 
UNDER-WATER SYSTEMS 

= I E S  PR.OC.1966gP.625-628 2 7 R E F  

MISCELLANEOUS ENVIRONMENTS 

ENVIRONMENTAL E N G I N E E R I N G  QUARTERLY 
TEST HOUSES--1oFAIREY E N G I N E E R I N G  

=ENVIR.E!VG.Ol.JAR N0.8,P.27-29 DEC.1963 3 F I G  

A  D E S C R I P T I O N  OF THE ENVIRONYENTAL TEST F A C I L I T I E S  WHICH CAN 
8 E  PROVIDED BY F A I R E Y  E l N G I N E t R I N G  L T D  WHICH INCLUDE C L I M A T I C  
TEST F A C I L I T I E S t V I B R A T I O N  TEST F A C I L I T I E S , S T E A D Y  ACCELERATION 
TESTS,SMOCK T E S T I N G  ECUIPMENT,PNEU!~,IATIC AND HYDI-?AULIC TESTS 
AND MECHANICAL LOAD TEbTS.  

E:NGINEERING PRACTICES 

BROWN RH TENNEY ENG I N C  
F I V F  WAYS NOT TO ORDER A  TEST CHAMBER 

=TEST  ENG VOL.16,P.12-13+ AUG.1966 3 F I G  

1 . INFORMATION 2.ENGR-PRACTICE 3oGENERAL 4.N3.VINAL 5oCOMBINED 
7.CHARSER 8 eENVI2O-CONTROL 9 .  LO-TFKP ,HU+l ID I T Y  

T R E A T S - F I V E  M!SCQo\CEPTIONS I N  B U Y I N G  TEMPERATURE-HUMIDITY 
E 3 3  I Pi"lNT--THt ALL-IJ!JRPO~E SYNDSIOME ,MISTAK I N G  C A P A B I L I T I E S ,  
CONFUSIG!,! O k  i N S T R V M E N T A T I O N ~ A U T H O R I T Y  KITHOUT R E S P O N S I B I L I T Y ,  
EhD CATALOG P I C K I N G .  




