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PURPOSE

Deveror AnND PRODUCE 500 UNITS ON FREQUENGCIES
10 nwe, 11.5 Mc, 15.0 uc, 20.0 me ano 30.0 me
US ING BOTH NATURAL AND CULTURED QUARTZ IN AC-
CORDANGCE WiTH Si1anAL Corps TecHNiICAL REQUIREMENT

SCS-T6A oarep 20 Janvary 1960,
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ABSTRACT

DURING THE PROCESS IN3 AMD TESTING OF THE 30 so FILTER
TYRE CRVYSTALS, ABOUT H0F 0F THE CULTURID QUARTZ UNITS WERE
Q0 ING OUT OF FREQUENCY TOLERANCE OURING THE TEMPERATURE
TEST. UNITS OF NATURAL QUARTZ WMANUFACTURED ALONG WITH
CULTURED QUARTZ REMAINED (N YOLERANCES DURING TME TEMPER-
ATURE RUN. INVESTIBATION REVEALED THAT TULYURED @uantz-
DOES NOT MAVE THE SAKE TIMPERATURE COEFFIOIENT AFTER GRIND-
IN8 DUE TO OUR APPAREMT ANGULAR SHI¥Y UHEN CRYSTALS HAVE A
LAR8E AMOUNT OF QUARYZ REVOVED BY ®RINDINA. A FINAL DESIaN
FOR FILTER BLANKS WAS DERIVED AND THE PREPRODUCT ION SAMPLES

WERE SUBMITTED FOR TEsT,
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~ NARRATIVE
{a OUR PREVIOUS REPORT; THE r:itangAﬁtzntvunzponr, WE HAD
MENT {ONEC THAT ABout 60% oF OUR HigH raeQuEnci 56 MC FILTER

CRYSTALS IN CULTURED QUARTZ WERE QOING OUT OF FREQUENCY TOL-

ZRANCE IN YEMPERATURE TESTING. WE HAD SELECTED THE ZZ7' ANGLE

55° 157 ror BOTH CULTURED AND NATURAL QUARTZ. THE ANGLE wA®R
MEASURED WHILE THE BLANKS WERE IN YHE SQUARE STAGE AND AT

b mc BEFORE MUGCH QUARTZ REWOYAL. FROM [HIS POINT THEY WERE
ROUNDED 70 .250" DIAMETER AND SROUND YO NEAN THE FIN:SHED
FREQUENCY. THERE WAS NO FURTHER X-Rav MEASUREMENTS DUE TO
THE SI1ZE AND TMICKNESS OR {THINNESE ] OF THE BLANKS AT 30
MIESACYCLES . WHEN THE BLANKS ¢ERE TESTEG A LAPRGE PEACENTALS OF
THE CULTURED QUARTZ UM:TS HAD Tu0 GPIAT 3 DR'FI OVER THE
TEMPERATURE RANGE. THE UNIiT8 8 HATUFAL QUARTZ OF THE 8 AME
35° 151 22 AneiT PASSED THROUGH THE fsuszanvuns RAMNGE WY TH-
158 THE YOLERANCES, FURTHER iMVES1iGATION OF 290 MEGACYCLE

BAME MANNER REVEALED THAYT THZ

W

CHYSTALS X-RAY SORTED ik i
CULTUREC UN3:TS WERE CLOSE TO G5:MC OuT OF TOLCRANCE ALSO.

TrE 10 MEGACYECLE CRYSTALS X-RAY SORTED (7 THE 8 ANE SQUARE
STABZ IN BOTH CULTUREC ANC MATURAL QUARTZ QCRE WITHIN TOL-
ENAMCe ViHEN TESTED OVER vii’ TEMPIRATURE RANGE. AFYER SEVERAL
TE5TS on YHE 30 ue anD 10 ric CRYSTALS 1IN SULTURED AND NATURAL
QUARTZ 1T WAS3 FUUND iHa¥ THE SQULTURED UMi™l .0 7 ¢ L.Cy¥oLE

WaRT COMBISTERTLY SHOWING A SREATED DRIFT OVER THE YEMPERA-

TURE RANGE.
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THE 10 MC CRYSTALS WERE CONSISTENTLY WITHIN THE TOLERANGE
LEVELS. THERE 1S AN APPARENT ZZ' CHANGE WITH GRINDING.
THE 30 MC CRYSTALS HAVING THE GREATEST AMOUNT OF QUARTZ
REMOVAL SHOW A GREATER DEVIATION FROM THE ORIGINAL ANGLE
MEASUREMENY., WE FINALLY SETTLED ON A SLIGHTLY HIGHER 22!
of 35° 17" 23" FOR BOTH THE NATURAL AND CULTURED QUARTZ ON
ALL FREQUENCIES ON THE CONTRACT. TEMPERATURE TESTS WITH THIS
NEW ANGLE ADJUSTMENT SHOW THAT WE WiLL BE SAFELY WITHIN
THE TOLERANCE ON ALL FREQUENGCIES (N EITHER CULTURED OR
NATURAL QUARTZ, SANYER'S CULTURED QUARTZ WAS USED FOR

ALL OUR EXPERIMENTS SINCE WE HAD A LARGE ENOUGH QUANTITY
OF 1T ON HAND TO PRODUCE UNITS FOR TESTING AND MAK IN@ THE
PI1LOYT RUNS. CULTURED QUARTZ SUPPLIED BY OTHER VENDORS WAS
PROCESSED tNTO 10 MC UNITS AND TEMPERATURE TESTED., ALL
BLANKS WERE SELECTED FROM THE X<RAY SORT AT 35° 19' #£1°*,
WE HAD A NUMBER OF BLANKS CUT FROM SEVERAL VENDORS CULTURED
BARS ON MAND AT THE ABOVE ANGLE AND‘?ELT THIS WwWouLD BE
CLOSE ENOUGH TO MAKE A COMPARISON TEST. THE TEMPERATURE
TESTS REVEALED THAT THE TEMPERATURE COEFFICLENT OF THE
CRYSTALS VAR IED FROM ONE TYPE OF QUARTZ TO ANOTHER. T0O
COMPENSATE FOR THIS VARIATION AN ANGLE ADJUSTMENT OF 5" or
ARC WOULD BE NEEDED. THERE WAS NO SIGNIFICANT DiFFERENCE
IN THE spuﬁsous RESPONSES FROM THE CULTURED QUARTZ OF THE

VAR I10US SUPPLIERS.,
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On PaGE 6 WE HAVE SHOWN AVERAGE CURVES of THE 10 wmc
ORYSYTALS PROCESSED FROM THE CULTURED QUARTZ SUPPLIED BY

THE VENDORS ALONG WITH ONE iN NATURAL QUARTZ. TwHe pPRE-
PRODUCT LON SAMPLES WERE SuBMiTTES Octoser 30, 1962 vo
VicTorR ELECTRONICS FOR TESTING TO YME SPECIFICAT ION OF
SCA-T6A oN OUR CONTRACT. IMMEDIATELY AFTER SUBMITTING

THE SAMPLES WE TURNED TO MAKING A P1LOT RUN OF 100 crysraLs
AT 10 MC ON BOTH CULTURED AND NATURAL QUARTZ. OUR AIM WAS
TO SEE HOW WELL WE COULD REPEAT OUR PROCESSING TECHNWIQUES
IN PRODUCTION QUANTITISES.

THE FiNAL DESI16N OF THE BLANKS WAS AS FOLLOWS:

SPECIFICATIONS FOR 10 MC FILTER BLANKS
Size 300" DiaveETER
22 AneLe  35° 17 i3
FimisH GRIND IN 30l emery 10 10.050 mc
ErLecTroDE siz€ 105" DIAMETER EVAPORATED SILVER

FLECTROPLATE WITH NICKEL T0 FREQUEWCY.

THE FIRST CRYSTALS TO GET TO THE FINISNING WERE RUNNING
Hi@H IN RESISTANCE AND ABouT 20% werRe ovim THE 100 onms
MAXIMUM., THE H1GH RES ISTANCE WAS CAUSED BY PITS OR BUBBLES

NEAR THE SURFACE OF THE BLANKS. .

~5.
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THESE BLANKS WERE EL IMINATED AQD NEW BLANKS PROOESSED TO
REPLAGCE THEM, AFTER COMPLETING THE FINISHING TO FREQUENCY
"ON THE QROUP THE LO8S8 DUE YO RESISTANCE WAS ONLY 5§ uniYs

AT THIS TIME. ON PAaESB-10 w&E MAVE CHARTS sno;nne ™™E
EFFECTS OF SHOCK, VIBRATION AND AGING ON A REPRESENTAT|VE
GROUP OF THE 10 Mc CRYSTALS. THE CRYSTALS PASSED ALL THE
OTHER REQUIREMENTS ON SCAT6A. THE CRYSTALS WERE THEN SCANNED

FOR SPURIOUS RESPOMSES WITHIN THE ﬁ% OF NONMINAL FREQUENCY.

PR A

We MAVE INCLUDED 3 cHARTS ON PAGES 11-13 WHICH CAN BE GCON-

SIDERED AS REPRESINTATIVE OF THE GQROUP., S(INGCE WE WERE Suc-
e CESSFUL N RUNNINS THE 10 MC CRYSTALS ANOTMER GROUP ON THE N

NEXT FREQUENCY 17.5 MC WAS STARTED THRU TNE PROCESS iING L (NE.

THE DES1@N OF THIS BLANK 1S THE SAME AS THE 10 MO CrRYSTAL

WIYH THE EXCEPTION OF FREQUENCY AND ELECTRODE SiZ2E.

SPEC)F!CAT!ON FOR 11.5 MC CRYSTAL BLANKS
Size 300" DiAMETER
FiNnisH GRiND 1IN 30l emery 10 11.560 ue
ZZ' Anee 35° 17! %3¢

EvLecTrooe size 093" DIAMETER EVAPORATED S §LVER

ELECTROPLATE TO FREQUENCY WITH NICKEL

o




10 MC FILTER CRYSTALS
SHOCK TEST
]
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10 MC FILTER CRYSTALS
VIBRATION TEST
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THESE GRYSTALS PASSED ALL THE SCA-TOA REQUIREMENTS WITH ABOUT
ABOUT 2% REJECTED OR MARGINAL. ON PAGES 16-18 are 3 me-
PRESENTATIVE OMARTS SHOWING THE SPURIOUS LEVELS OVER THE
FREQUENCY RANGE 15% OF NOMINAL FREQUENCY. SMALL PRODUC-

TION QROUPS OF FILTER CRYSTALS WERE PROCESSED on 195 wec,

20 wc AND 30 Mc. THE TECHNIQUES USED WERE AS OUTLINED
PREVIOUSLY IN PRODUCING OUR SAMPLE ORYSTAL. RATHER THAN
MAKE A LOT OF REPETET IVE STATEMENTS IT WiLL SUFFICE TO SAY

THAT ALL CRYSTAL WERE PROCESSED N THE SAME MANRER EXCEPT

FOR S 1ZE AND TYHICKNESS. On PaBE 15 THE VAR IOUS PARA-~

METZRS FOR THE 15 10 20 wec CRYSTALS ARE LISTED, AND ON

¢
¥
i

PAGIS 19-2]L ARE CHARTS RUN TO SHOW SPURIOUS RESPONSES.

).
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SPECIFICATION FOR 15 MC CRYSTAL BLANKS

Size 300" DiameTER

Z1' AneLe 35° 17' 23

FinisH ariND N 30} Emery vo 15.090 ue
ELecTRODE 512k 070" DIAMETER EVAPORATED SiLVER

ELEOTROPLATE WiITH NICKEL YO FREQUENCY

SPECIFICATIONS FOR 20 MC CRYSTAL BLANKS
S12e 250" DiAMETER
ZZ' AneLe 35° 17 2%
Finisu grRIND IN 30l emery 10 20.160 Mc
EvecTropE s1zé 052" DIAMETER EVAPORATED SiLVER

ELECTROPLATE WITH NICKEL TO FREQUENCY.

SPECIFICATIONS FOR 30 MC CRYSTAL BLANKS

Size .250" DiaMETER
ZZ' AnerLe 35° 17 13
FintsH arino wiTH 304 vo 30.450 uc

EvecTtropE s12ze 035" DiAMETER EVAPORATED S ILVER

CLECTROPLATE WITH NICKEL TO FREQUENOY

-15-
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CONCLUS1ONS

CONSIDERING ALL THE PROBLEMS IN MANUFACTURING FILTER
CRYSYALS WE FEEL OONFIDENT THAT FOLLOWING THE PRESCRIBED
TECHNIQUES DEVELOPED DURING THIS CONTRADT, FILTER CRYSTALS

CAN BEZ MANUFACTURED IN PRODUCTION QUANTITYIES ANMD YIELODS.

SPURIOUS RESPONSES ARE ATTENUATED SUFFICIENTLY TO @IVE
Q00D YIELDS, DUE PERMAPS TO CERTAIN CONTROLS ON 8¢ &

SHAPE OF THE BLANK AND FINISH.

S0 FAR WE CAN ONLY INFLUENCE THE SPURIOUS RESPONBSES BY
ATTENTION TO MANUFACTURING BLANKS BY THE PRESORIBED METHMODS,

WE DO NOT KNOW HOW TO ELIMINATE THEM.




PROGRAM FOR NEXT INTERVAL

MOST OF THE DEVELOPMENT ON MANUFACTURING OF FILTER CRVYSTALS

10 Mo To 30 MG HAS BEEN DONE.

Upon APFROVAL OF OUR PREPROBUCTION SAMPLES WE ¥iLL BEQ@IN

PRODUCING THE BALANCE oF 500 umMiTS ON EACH FREQUENCY,

!
i
¢
H
!

PUBLICATIONS AND REPORTS

No PUSLICATIONS OR REPORYS HAVE BEEN iISSUED ON THIS

CONTRACT SINMCE THE LAST RESORT FOR THE PERIOD ENDING

Aveust 9, 1962.

-26-




IDENTIFICATION OF PERSONNEL

OUR PERSONNEL WHO HAVE WORKED ON TMIS PROJECT

HAVE EXPENDED TIME AS FOLLOWS:

NAME T:ME-HOURS
Deeuen BLoser 85
DonaLo Neiote 25
CARRIE SHIERY 260
JUNE Hoox ™
MANUFACTUR INE LABOR 470
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