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PURPOSE

DEVELOP AND PRODUCE 500 UNITS ON FREQUENCIES

10 me, 11.5 mc, 15.0 uc, 20.0 mC AND 36.0 mc

US lNS BOTH NATURAL AND CULTURED QUARTZ IN AC-

CORDANCE WITH SIONAL CORPS TECHNICAL REQUIREMENT

SCS-76A OATEO 20 JANUARY 1960.
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ABSTRACT

DUR iNG THE PROCESS IN-1 AND TESTU4g OF THE )0 MO FILTER

TYPE CRYSTALS, ABOUT 60% OF THE CULTURZD QUAR T Z UNITS WERE

40ING OUT OF FREQUENCY TOIER ANCE OUR NQ THE TEMPEfRATURE

TEST. UNITS OF NATURAL QUARTZ MiANUFACTVURE0 ALONG WITH

CIULTURED QUARTZ REMAINEO IN TOLERANCES DURING THE TEMPER-

ATURE RUN. INVESTIGATiON PfEVEALEO THAT Ckt-T URED QUARTZ

DOES NOT HAVE IHMF SALE T"E.PERATURE COEFfVtGIENT AFTER QRINOD.

IN3 DUE TO OUR APPARENT AAaULIAR SHiFT CHEN CR'YSTALS HAVE A

C LARGE AMOUNT OF QUAPTZ RE\.iOVEO E- QR.NtLqio A FINAL DEdQtG

FOR FILTER BLANKS WAS )Ei"Z/iED ,ANO THE PREPRODUCTION SAMPLES

VERE SUBMITTED FOR TESt,

o. ... .... . .. .. .. ....2. ..-. ,,,ll, ,



NARRATIVE

14! OUR 'REVIOUS, REPORTS THE FIFTHýQUAliTERLY REPORTS It HAD

MENTIONED THAT ABOUT 60% or OUR H iGH FREQUENCY 30 MC FILTER

CRY!5TALS IN CULTURED QUARTZ *ERE GOING OUT or FREQUENCY TOL-

ERANCE IN TEMPERATURE TEST(|NG. WE HAD SELECTED THE ZZ ANGLE

50o 151 FOR BOTH CULTURED AND NATURAL QUARTZ., THE ANGLE WAS

MEASURED WHILE THE BLANKS WERE IN THE SQUARE STAQE AND AT

41 MC BEFORE MUCH QUAR'Z RE[OVAL. FROM rHIS POINT THEY WERE

ROUNDED TO .250' DIAMETER AND SROUND TO NEAR THE FIN;SHEO

FREQUENCY. THEtRE WAS NO FURTHER XfR.I.. MEASUREMENTS DUE TO

THE SIZE AND THICKNESS OR (THINiUE8t) OF THE 6LAN#;tS AT 30

MEGACYCLES. WHEN THE BLANKS F.RE TESTED A LAP!rE P'fCENTACC OF

YHE CULTURED QUARTZ Utj-T. i-O THA O GP"•AT A , OVER THE

TEMPERATURE RANGE . T I-.t- I)r!;TS, 'Hl NATUF.Ai QUPT OF THE SAt-

35 15 ' ZZ' ANeL PASSED TFi1FOUiH THE TELPE4"ATURE RAN'GE WiT•l-

~3TH TL~ANE~rt71-; or or~ 20 KiEGACYCLF

C"RYSTALS X-RAY SORTED I.. .r.E SMtE AREVEA!-,D THAT THE

CULTURED UNITS WERE CLOSE TO G:c OT T"OF TOt-,fA•'CE ALSO,

I - E 1~0 MEsACYC!.E CRSA~X~--AVl 80111%C j?1 THE .4Aý;E SQUARE

STAGE IN BOTH CULTUREC :At"ý NATURAz. (JUARTZ ;ýZRE '!•THIN TOL--

E- .,,.N TESTED . &E , TEMP•P.RATURE PA:NSE . AFTER sEvcrAL

TESTS ON' TNE 30 MC AND 10 r'IC CRYSTAL.S IN OULT(JPEO AND NATUrAL

qU,.RTZ IT WAS FUUND "N^7 "HE OULTURED L F

kV" C 0t,181S IT EI1JT t S .0VI~ ,'i GR E A Y Z DR I FT OV1,Z T tiE TEUPERA--

L. 7%'pE RAN'GE.
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0
THE 10 MC CRYSTALS WERE CONSISTENTLY WITHIN THE TOLERANCE

LEVELS. THERE 13 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

MEASUREMENT. WE FINALLY SETTLED ON A SLIGHTLY HIGHER ZZ'

of 350 171 *5' FOR BOTH THE NATURAL AND CULTURED QUARTZ ON

ALL FREQUENCIES ON THE CONTRACT. TEMPERATURE TESTS WITH THIS

NEW ANGLE ADJUSTMENT SHOW THAT WE WILL SE SAFELY WITHIN

THE TOLERANCE ON ALL FRERUENCIES IN EITHER CULTURED OR

NATURAL QUARTZ. SAWYER'S CULTURED QUARTZ WAS USED FOR

ALL OUR EXPERIMENTS SINCE WE HAD A LARGE ENOUGH QUANTITY

OF IT ON HAND TO PRODUCE UNITS FOR TESTING AND MAKING THE

PILOT RUNS. CULTURED QUARTZ SUPPLIED BY OTHER VENDORS WAS

PROCESSED INTO 10 MC UNITS AND TEMPERATURE TESTED. ALL

BLANKS WERE SELECTED FROM THE X-RAY SORT AT 350 19' +1'.

¶WE HAD A NUMBER OF BLANKS CUT FROM SEVERAL VENDORS CULTURED

BARS ON HAND AT THE ABOVE ANGLE AND FELT THIS WOULD BE

CLOSE ENOUGH TO MAKE A COMPARISON TEST. TlE TEMPERATURE

TESTS REVEALED THAT THE TEMPERATURE COEFFICIENT OF THE

CRYSTALS VARIED FROM ONE TYPE OF QUARTZ TO ANOTHER. To

COMPENSATE FOR THIS VARIATION AN ANGLE ADJUSTMENT OF 51 OF

ANO WOULD BE NEEDED. THERE WAS NO SIGNIFICANT DIFFERENCE

0 IN THE SPURIOUS RESPONSES FROM THE CULTURED QUARTZ Of THE

VARIOUS SUPPLIERS.



O ON PAGE 6 WE HAVE SHOWN AVERAGE CURVES Of THE 10 MC

CRYSTALS PROCESSED FROM THE CULTUREO QUARTZ SUPPLIED BY

THE VENDORS ALONG WITH ONE IN NATURAL QUARTZ, THE PRE-

PRODUCTION SAMPLES WERE SUBMITTED OCTOBER 30, 1962 TO

VICTOR ELECTRONICS FOR TESTING TO THE SPECIFICATION OF

SCA-76A ON OUR CONTRACT. IMMEDIATELY AFTER SUBMITTING

THE SAMPLES WE TURNED TO MAKING A PILOT RUN Of 100 CRYSTALS

AT 10 MC ON BOTH CULTURED AND NATURAL QUARTZ. OUR AIM WAS

TO SEE HOW WELL WE COULD REPEAT OUR PROCESSING TECHNIQUES

IN PRODUCTION QUANTIT)ES.

THE FINAL DESIGN OF THE BLANKS WAS AS FOLLOWS:

SPECIFICATIONS FOR 10 MC FILTER BLANKS

SIZE .300 DIAM•,ETER

ZZ' ANGLE 5 I* 17 '

FINISH GRIND IN '01_!- EMFCRY TO 10. 050 MC

ELECTRODE SIZE .109"' !JIAUETER EVAPORATEO SILVER

ELECTROPLATE WITH NICKEL TO FREqUENCY.

THE FIRST CRYSTALS TO GET TO THE FINISHING WERE RUNNING

HIGH IN RESISTANCE AND ABOUT 20% WERE OVER THE 100 OHMS

MA XiMUM. THE HIGH RESISTANCE WAS CAUSED BY PITS OR BUBBLES

NEAR THE SURFACE Of THE BLANKS,

0
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TEMP CURVES ON CULTURED

AND NATURAL QUARTZ
AT :10 MC
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0
THESE BLANKS WERE ELIMINATED AND NEW BLANKS PROOESSED TO

REPLACE THEM. AFTER COMPLETING THE FINISHING TO FREQUENCY

ON THE GROUP THE LOSS DUE TO RESISTANCE WAS ONLY 5 UNITS

AT THiS TIME. ON PAGES8-10 WE HAVE CHARTS SHOWING THE

EFFECTS OF SHOCK, VIBRATION AND AGING ON A REPRESENTATIVE

GROUP OF THE 10 MC CRYSTALS. THE CRYSTALS PASSED ALL THE

OTHER REQUIREMENTS ON SCA76A. THE CRYSTALS WERE THEN SCANNED

FOR SPURIOUS RESPONSES WITHIN THE ±5% OF NOMINAL FREQUENCY.

WE HAVE INCLUDED 3 CHARTS ON PAGES 11-13 WHICH CAN BE CON-

SIDEREO AS REPRESENTATIVE OF THE GROUP. SINCE WE WERE SUC-

SCESSFUL IN RUNNINg THE 10 MC CRYSTALS ANOTHER GROUP ON THE N

NEXT FREQUENCY '11.5 MC WAS STARTED THRU THE PROCESSING LINE.

THE DESIGN OF THIS BLANK IS THE SAME AS THE 10 Me CRYSTAL

WITH THE EXCEPTION OF FREQUENCY AND ELECTRODE SIZE.

SPECIFICATION FOR 11.5 MC CRYSTAL BLANKS

Size .300' DIAMETER

FINISH GRIND IN 304 EMERY To 11.560 Me

ZZ' ANGLE 35 17' 31:

ELECTRODE SIZE .093" DIAMETER EVAPORATED SILVER

ELECTROPLATE TO FREQUENCY WITH NICKEL

-7-0,71
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10 MC FILTER CRYSTALS
SHOCK TEST
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10 MC FILTER CRYSTALS
VIBRATION TEST

10 , -, - -
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10 MC FILTER CRYSTALS
AGING TBST
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THESE CRYSTALS PASSED ALL THE SCA-76A PIEQUIREMENTS WITH ABOUT

ABOUT 2% REJECTED OR MARGINAL. ON PA6ES 16-18 ARE 3 ME-

PRESENTATIVE CHARTg SHOWING THE SPURIOUS LEVELS OVER THE

FREQUENCY RANGE 45% Of NOMINAL FREQUENCY. SMALL PRODUC-

TION GROUPS OF FILTER ORYSTALS WERE PROCESSED ON 15 MC,

20 MC AND 30 MC. THE TECHNIQUES USED WERE AS OUTLINED

PREVIOUSLY IN PRODUCINS OUR SAMPLE CRYSTAL. RATHER THAN

MAKE A LOT OF REPETETIVE STATEMENTS IT WiLL SUFFICE TO SAY

THAT ALL CRYSTAL 'ERE PROCESSED IN THE SAME MANNER EXCEPT

F FOR SIZE AND THICKNESS. OM' PAGE 15 THE VARIOUS PARA-

ETZRS FOR THE 15 TO VC CRYSTALS ARE L ISTED, AND ON

PAQS 19-02 ARE CHART.\ RUN TO SHOW SPURIOUS RESPONSES.

-ii



SPECIFICATION FOR 15 MC CRYSTAL BLANKS

SizE .500" DIAMETER

ZZI ANeLE 35* 171 *3'

FiNISH GRIND IN 304 EMERY TO 15.090 MC

ELECTRODE SIZE .070" DIAMETER EVAPORATED SILVER

ELECTROPLATE WITH NICKEL TO FREQUENCY

SPECIFICATIONS FOR 20 MC CRYSTAL BLANKS

SIZE .250" DIAMETER

ZZI ANGLE 355 17' ±:t3

FIN,,sH GRIND IN 304 EMERY TO 20.160 mC

C€ ELECTRODE SIZE .O52" OIAMETER EVAPORATED S.ILVER

ELECTROPLATE WITH NICKEL TO FREQUENCY.

SPECIFICATiONS FOR 30 MC CRYSTAL BLANKS

SIZE .250' DIAMETER

ZZr ANGLE 550 17' ±33'

FINISH SRIND WITH 301. TO 30..50 MC

ELECTRODE SIZE 035" DIAMETER EVAPORATED SILVER

ELECTROPLATE WITH NICKEL TO FREQUENCY

1-15-
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CONCLUS IONS

CONSIDERINi ALL THE PROBLEMS iN MANUFACTURING FILTER

CRYSTALS WE FEEL CONFIDENT THAT FOLLOW$ING THE PRESCRIBED

TECHNIQUES DEVELOPED DURING THIS CONTRACT, FILTER CRYSTALS

CAN BE MANUFACTURED IN PRODUCTION QUANTITIES AND YIELDS.

SPURIOUS RESPONSES ARE ATTENUATED SUFFICIENTLY TO GIVE

0000 YIELDS, DUE PERHAPS TO CERTAIN CONTROLS ON SIZE &

SHAPE OF THE BLANK AND FINISH.

So FAR WE CAN ONLY INFLUENCE THE SPURIOUS RESPONSES BY

ATTENTION TO MANUFACTURING BLANKS BY THE PRESCRIBED METHODS,

WE DO NOT KNOW HOW TO ELIMINATE THEM.

C



PROGRAM FOR NEXT INTERVAL

MOST OF THE DEVELOPMENT ON MANUIFACTURING OF FILTER ORYSTALS

10 MO TO 30 MO HAS BEEN OONE.

UPON APPROVAL Of OUR PREPROOUCTION SAMPLES WE WILL BEGIN

PRODUCINS THE BALANCE Of 500 UNITS ON EACH FREQUENCY.

PUBLA.CATIONS AND REPORTS

No PU•LICATIONS OR REPORT'S HAVE BEEN ISSUED On THIS

CONTRACT SINCE THE LAST REPORT FOR THE PERIOD ENDING

AUGUsT 9, 1962.
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IDENTIFICATION OF PERSONNEL

OUR PERSONNEL WHO HAVE WORKED ON THIS PROJECT

HAVE EXPENDED TIME AS FOLLOWS:

NAME TIE-HOURS

DEEMER BLosER 85

DONALD NEloIe 25

CARRIE SHIERY 260

JUNE HOOK 75
MANUFACTURINS LABOR47
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