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Construction of alasm-holder sealing equipmn: is under

way.

Tentative quarts: resonator desl.gns haue ben partiall.y

evaluated, and appear to be satisfactory.
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This progrrm is aimed at estublisliin3 4 p%,ductivv ircuieve

capable of mass prodnriug a Seafi-prealnior quaxti. crystal tuoic in

to rA evaelvate Slass holder. Thui viguifi.ace otf gJls a n4 vac-

UUMat n Iasi; terM reliability MW1 itgn cdurcter-G 7,C4r hit lwtn

ptovou in t-revious SiAaJ Corps R &6 D, C4 uract.

When Attempting to =4uas.Uiwe a so-i-r ii~ C; ye tu unit.

several Q.tass oust be considdred auxi rV raised it- th, lighc

of r.Aurally ti_,kter Irfomru*ca :oIer*nct a. Th: x re ppraistfl

U~aralty Ie& to t14.Itening vi s~u'if.;tt ljr ch.- and

tolermuices C*uwentiwu1 uetbods of quart t orl. ,itiLct, saw-

ins, dicin., dtzensioninz, and Iapw.'.Jo VU3 1 I4e 1*. o tain

S lUitable qUazia Plat* 10 09401! to ULU In a Mtt..al4t7ny

yield, "'viti a wialueni of abrinace;e witbot z r**%ovm to scroon-

ingst" a demle dif fraction X-ray ioill be tiod to medect Ilatox

within mw minute of azwc. Tightw. cnuro; xt X-iv-, sill 1 eces-

sitate tightex tolaucos in the pre Lbint -,y ori~aw ato a nd gnvins

operations

Finish lapping Operat .44=. eLCiibi, and C ti,%= g P2 ottu0as viii

of necessty be vweod end refiiwl an wmz*ssueryI ro ee a

suitablio qusartz plAtek for pxogwv iiAhsic* =A stub~lty at ths

met"l eleocZdeS.

-_ - - ," -" ... ... ....(. .....



Tho imchanica o~f ali the j;) av, -i tt'out a ; eej.trrcy 6H -t

4r% Other dznj%ii23 a1f:cz efecu , v*il iernmi tu ireftl vtu&.

-)d -fort. Tin %.unrtiaw' of the~ afili'g ri -2: "L )r uij*'

final testin37 if -po~xr zzrw r7 '::od -mp

hvldr in ordvr to sn.evaoe vwi reun-%o q aiiz p1 itea. -ht L; atrtp, -

paited that weiiti'. tx~.u~ to lmce at :he Pe'oiu3& 4.Mratitm

W1.11 hs. the =aet iaic pzvc!-s ta ~:io~



MaATIVE AMR DA

gork was continued during the second quarter of tie project.,

on the construction of a sealing tool for OC-27/U holders, and on

the evaluation of various quartz resonator designs. Ncither taak has

yet been completed.

Construction of the single head sealing tool was clelayed, in

part, by several error* in the drawings for the base of thie seolitg

chamber. Because of the need for rework in a shop eutoide of our plant,

a delay of several weeks resulted. Inasmuch as we have never sealed

the 5C-27/U holder we feel it most important to eliminate the obvious

areas of trouble in the beginning; also, very tight deninsional

tolerances require more time than usual In the machinitig of the several

pts of the flautre. An Ln-plant model shop is nearing completion,

and It is expected that machine work and assembly of tooling will pregress

more rapidly in the future.

Am r-f poer gnerator of 1.0 VA capacity has been procured from

Induetion Beating Corporation, Brooklyn, Nm York, An induction eoil,

to be used for inducing the heating currents in the mntal strip between

tJe &las base and bulb parts of the crystal holder has been designed.

A vaeem pump system, with associated valves and controls, has bm

assmbled as part of the glass-sealing tool.

Several loets of overtoe quarts resonators have been designed,

fbrleated, and partially tested. Since the gles-sealing tool has

nt been *empleted, the resonators have been mmted in nitrogen-filUed AC61W

heldere with tab-elip supports. Measuremnts of resonant resistance and

inosmal qpecitance Inleate that the Q requiroeats %pll be satisfied

witimt diffality.

K 6 -



In order tc ca Icuhlte the iebo in - riivi t ,, i - .yE

in a vacut from a lmnviledje a E~ tlicir f a.ti_- ,

reference vas made to an Jannlyi i.s by R03Y!;t.* .~>g~a~i.

ernir was di1scovered in the nnalyp _s, N , %iivo or- o ecf 3-

more accur;.e formala for jredi;,.ttig tTi:(ti , t~!~ v te

upon the raonnt lreoistance Flolo rc- f ,v, in rsa c, r' I~v 1' L .

loading upitn one cide (if the 14izv o-il- -Yi S

multiplying, the ri ght hiaa. siee of L-ie 4 -s~~,e:c~~w ru~

t-4o1 The rese1ts of ceets on fabric;t.c s a k i

data, are given ir, Table E through s7.

Sowni difficvlt y ha3 been 0.~r~~ vr S~ic tL'r',: n.;

used for senplas resn*uitort., cud apperr. ix Iiivi u~v-.A r;, eV

electronic instrumnentation, YWI,!io Tet 71 , i '-i" se U .- S, JI .r,(

frequency of the crystal being platec* iivosn t~v r.e l ':, $.eac

the frequency of a special. low-dri ve-leve!o~cII cr 'v* ell by th

crystal be r.g pl~tcd. In eccoraIce ti row'rter i. r.. Slop.~. ~i

frequency v oter is supposcd t% -oit insx'ii<s'4?oj i~x ntl e

between thi frequen~cy of the jf.--Jie- 1 l o-.: a to a Id o f

pre-adjucrtc standerd-fretiten-c,' i. ~i cfc I t. ri zu 1 p, w

cases, the frequency nete-. it ~ 4v:odug ciA cl h o c f t1 . a

filtered difference frequency fyam tlie T.r-)a 1 7-,- SA*~ <, Toi

has been mceiied. and the~ di~ffic: t ;-e,!, 2. 7 .t~I

%bile mo'itoring the cry4l &L fr!qjt-n(. ;1 - I r tr-O.. -~ V ~ A

count er. P. schemat ic diag~ram o i the 1~,v 1w -t; , c

in Figure I

The LFITS-3:30 /TSY4 dgpt,r Itsae~ . C.' J tc):R;

sets and i cotions are it will Fercra _ti itp,: i Iv' )! test t,



Is uned with crystal uid.uv "equiring rcgula'r 3098D drve ..c!vuls (ad pter

evitchad out), Lhe tet le: d:-e control 'ut ba Lttrnri :lar.y full. . on

and the frequency goes -upard, in corae crse Oe- qui.-ing ca?',thZn 3 b=icd

selector switch to next higher position.

There is also some indication oZ severe drift of f:equen,.y and $.-.vE

level throug, an eight hour day. Am inveatigation of theae phencinoron r.'¢caled

lou mutual conductance in the 6A16 tube which had ao efe t on , rfc ran i,.C

before installation cf the adapter.

Test results on some crystal units fabricated in te higher fr-e-Lincy

ranges were unfavorable. Resistances were high and T-C curve turnover

point was well below t at specified in SCS 10. Additf.onal unii's, w.,1h

modifications, have been ordered from oav department. Midland naintvias

a rough blank inventory at lap, but in the case of the c9-(7M-44)/U. tie

hi& angle and thicless requirements awe out of line iith our general

run of crystal units. A change in the orientation angle necessitates

going to the saw department and startizg with a new stone.

A complete bill of materials for the CR-(XI-44).'U was not speci-

fied by the contracting agency, and none has been established here as

yet. The following parts have been procured for eval.2tion:

Bulb & Base, HC-27/U. 200 pc. each from Phillips of Canada

Bulb & Base, HC-27/U 25 pcs. each from Hasder Co., Inc.

Tab clips. Stainless steel. 500 pcs. from Kay Electronics

Isochemduet 3.5 Epoxy resin cement with #6 special epoxy hardener
(Sample quantity for evaluation)

Pyro-Cerm, #95 high temperature cement from Corning Glass Co.
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%U s cbaaics of sali the S)ass, without a tj~eq hf

or other damestos after effects, vWik demand cureful study

and affect, The Importance of the sarnSu opomation Is usaifeid:

Acceptable units will bs expect~d to 3,Lve au mmte3Attt yield tbrough

final testing if proper Care 14-48 .emneicc4 In WavivoLa stcrs of

fabrication. naccepttle uni~ i;.* irc iupro, = *e&Is or failure

to mset electrical se'cificatioss will reasi destruation c*f the

holder In order to "Ivs* and reuse qvewta pltts. It io antici-

rated that smeeting tht Lreque1'y tolarance at the sealing opmeti.

will be the met sericvs probtm to ov'escoew.



awek was cestimed awl" thn s$=# quarter of the PreJet,

on the seuctism, of a wall"n tool fag U-2flU hodsr." ane

tha evaluation of Various quarts reoaedaftes. Naither task bas

yet beenamp10d.

coustrmsl of the sivae beeS aing tool wa delayeS. in

part, by several amers In the drading foc the bae of the smalfg

eh ~ ""a" oefum .5 t Me nE " ork in a simp outside of ow puant.

a data of sevra" weeks wesulsd. Inmimek as wo baws nMWe seale

the N-2719 bolder we final It eat Imortat to eltiate the bviaus

ana of treleo In the bqglulag; also* very tighit demiaIsMal

tolermeme sequire mene tIe. them, usua in the uehslaar of the Several

p rts do the imir. As la-Plast mdi abaP 10 meerisi aSletihs,

ad It is enpostei that mohins week aed asembly of toehire will pNrOXrs

we rapidly In the Ian

As vw# pmamamr of L IO A empsesty ba beam, prse

l~oS m"" NetesOweaties, SeWobtys, Pe Tsk A iamtiss mmii,

to be ISeM fe ia&Mds the beetift 499reUs IS tbe ON"a strip bfhl

do lSM bees Amdbulb par of doe Moytel belier bee beeS 6n01g04

A VOOIN PUM 0940 UMe~ 84001001 amsd waves aMi .untOS. he bern

aMMMle as pet of go Sa-Mealig tool.

Is"l lat MMM "arts; reemeter hMw bees ieinigusi,

miase. mi, ptel eft . Sims dW -asushi t0*1 he

at bwe oeuqietes, do msee hre bans UINuW In mittooeit~S W4lU

weim e~mUe te"e thet theQ "Isepirme wU be set~ie
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In order to calculate the resonant resistauce od t -e cryst-#L )iwicator.4

in a vacuumi from a knowledge of their resintence 17 air o-. xit v3$eii,

reference was mods to an analysis by Roberts tu~orestingLy. a wmc

error ws discovered in the analysis, which, vhen i-orxectad, ;ivtv zi

more accurate formula for predicting the effect of stumnspker&.: loadi4

upon the resonant resistance, robart 's formula acfcowatt for %he viaetuu

loading upon one side of the plate only, and his foxmlu& in :!.rrcteeo i,

ultiplying the right hand side of the atosphere resistance lormula by

two. The results of tests on fabricated reaonatorn, together with deadgn

data, are given in Table 1, through V.

Som difficulty has been experienced in the fivisb-yia ing~ opcvatin

used for sample resonators, and appears to have -reaulted -.rxi -4wdequa :e

electronic instrumentation. The Taethot %dzich was~ tsed ta m ni:4 the

frequency of the crystal being plated involves the converniirn to zero ofi

( the frequency of a special low-drive-level oscillator coaill~ked by tiva

crystal being plated. In accordance wi~th couvn ,oa saop atiej

frequency meter is supposed to cont inuously monitor the di Het once

between the frequency of the low-drive-level oscillator and thvat of a

Wre-adjusted standard-frequency oscillator IL. ap ?*arv than., in some

cases, the frequency meter is responding to the second haxmilu-c cf tbe vo-

filtered di fference frequency from the mixer The f inish-pial int isquimnt

has been aodified, and the difficulty rewmved, by -lating var' Ilowly

%hil* mnitoring the crystal frequency with an ete.trunic di 3 ,Jtel freqicnUcy

counter.* A schmatic diagram of the low-drive-levi-l oscitlator is eho-w,

in rigure 1.

The RVL TS-330/TS( adaptor has beat, iusaelld in w-w o,,' oK~r test

sets and indications aeit will perform an especteC When the test *at

JT
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to used with crystal units requiring regular 3098B drive 3.evels (adaptor

switched out),* the test set drive control ost be turned nearly full on

and the frequency goes upward, in som cases requiring switching band

seleactor switch to next higher position.

There is also some indication of severe drift of frequency and cer.ve

level through an eight hour day. An investigation of these phenomonon revealed

low mutual conductance in the 6A16 tube which had no effect on performace

before installation of the adapter.

Test results on same crystal units fabricated in the higher frequncy

ranges were unfavorable. Resistances were high and T-C curve turnover

point was well below that specified in SCS 120. Additional units, with

miodifications, have been orderied from saw department. Midland meintaias

a rouib blank inventory at lap, but in the case of the CR-(ZK-44) /U, the

hida angle and thicknss requirements are out of line w~ith our general

3 mma of crystal units. k chauge in the orientation angle necessitates

going to the sam depaent and starting with a new stone.

A complete bill of materials for the CR-(]K-14)U wa s not speci-

fie" by the conracting agecy, sd nowe baa been established here as

yet. *e following purts hwve been procured for evaluation:

Bulb G lsss C-27/U. 200 p"s. asci from Iuillips of Canada

%lb & to"e, U-27/9 25 pea. each fr oo eden Co., Inc.

Tab clips, Stainless steel. 5%) pcs. from Say Electronics

Zoamem~t 3.5 Upmmy rms tams with #6 special speny bardener
(SNVe qWOnLtY 9Wr eAluSOt)

lprO.Cem, 095 high temperature emnt fanm Corning Glass Co.

e,,



*1. Roberts, N.A., Ataospb~ric LoadftS Uffects on A2 crystals.
Sui-anwal reprt, contract DA-36-BC-7 1061 * galan Thea.-
electric Corpration. 1 July to 2.4 Decemaber 1956, pp. 38-47.



ccix be oaat. Creator difficulty, theni V~a t*. a,,- fiv~t ecpactee,

gurroniwdo the cr~--ion of t~ zcji. 7,r~cie

An ectinated 57. of the overall pxogmm r.- b .'cr- accoc t1,%eci IT, tte

seconxd quatr.

10



_RLKJ fOR NEXT- TlERVal.

Establish a sealing technique and test seals fcr corforineiv to SCi-

120. If successful enginterlng saumples will W~ madz arct su1bnItted

as per contract.

(4
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OSLS n erformance DatA 3rd :vtoar~ R(,1ro'tw

LOT !WO LA. I.

?ATZ DIA. 0550 in S-_ LELT;WDE DIA -, ,(0iu AR;U. 3' ..4 .....
.,T UL4 iprPlono - ccav- I sETU Now

IMA) CWACMUNMc _50,E <

RESM~ANT (Fr) AI~rUE8OAJT (Fa) 1RES01AW
PzR IK!. (mcIMEC __ 6__) REIT~ (oiim) FaPr(CP"crmmm

5.008885 5 008913 26) 28 4.i;

5.005123 5-005152 130 29

5.006650 __ 5.006677 17 A

5,001137 5,007164 10) 27 ..

5 003607 5.008636 , I

_ 5,002445 5 002473 1Cr) 2 -.

5,006768 5,006797 "- 1 28 4.4

a 5.0090010 17 24 4.4

9 5.002328 5- 002357 19) 29 4.4

10 5.009483 5.009511 1 111) 28 _4.4

Ll 5,007076 5.007124 11) 28 4.4

12 5.003250 5.003278 163 28 4.4

13 5.003760 5,003789 12:)29 4.4

1.4 5,006757 5 006785 13) - 28 4.4

1.5 5,005922 5.005952 18) 30 4.4

16 5.00S600 5.005826 l0 26 4.4

1.7 5.002479 5,002507 100 28 4.4

't 3.006086 5.006119 - 230 31 4.4

19 5.00963 5.009392 90 , 29 4.4



Deign am t Frrzmanc Data kd overtom ee atr -

zar uo. M ,A 3
PLAT WA. 0. EIcmm ML 0.400 in AM= 25' -

camm ;a Nara,, 61--.emm im .. u..

LOAD CAPACITIAU , 50 ,f

igxxm ] r ) *m1uzsam irz (PaSTATIC

ITM go. _______(m)__ ssMIc (o__) a_______ __AS rf)

1 7.014565 7.014710 100 145 5.5

2 7.007703 7.007848 110 145 5.5

3 7.007694 7.007839 120 145 5.5

4 7.015886 7.016032 120 146 5.5

3 7.012408 7.012559 100 1s1 5.5

6 7.010536 7.010704 1SO 168 5.5

7 7.013073 7.01)220 lMO 147 5.5

8 7.018160 7.013315 100 155 5.5

9 7.009667 7.009614 o 147 5.5

10 7.013203 7.013348 80 145 5.5

1 7.01U36 7.018290 90 154 5.5

.. A,1... 7&Mi 7.017070 70 152 5.5

n I A.3.5 ?.Dom-78 120 t53 5. 5

14 7.015515 7.015689 100 154 5.5

15 7.01I8 7.0128 80 150 5.5

j6 1.01388 7.1 1me 145 5.5

,., z l~ewu....... ;.oe~z ~e # 4~

Zt .....



Des~SmW uid feeut sm b - 3rd Oger&M o -. --tor

LOTr O. 2 ..

C TP D 0- LOr bEl-DU _03 , A =E . .

LOAD CAPACITAHNCE*A

IEsMM (pr) Ant=SUANT (PA) DUSoC,,, S'rT
'I .90- .nS 11*!L .(j UU M (O a-fr (op. CAPACITNCE (pf)

1 10.082352 10,082652 30 300 6.9

2 10.087014 10.087307 41 293 6.85

3 10.080278 10.080552 40 274 6.5

4 10.078309 10.078580 30 271 6.7

5 10.075037 10.075320 40 283 6.9

6 10.078706 10.078986 35 280 6.85

7 10.081351 10.062136 so 285 6.85

L 10.0686M 10.06W37 19 268 6.7

9 M N10.0820 10.083257 30 277 6.7

10 10.068006 10.068285 27 279 6.9

11 10.090393 10.090674 24 281 6.85

12 0.057755 .10.05M5M 31 270 6.8

13 0.012214 10.0Mo 9 44 285 6.9

14 10.077651 10.077933 27 282 6.9

15 30.071003 10.07176 27 273 6.8

16 10. 4 10,0645 28 t . 6 1
17 30.066856 10.,0151 20 295 6.8,

gn __

i i- -



JUlE and PZEomufme Data - 3rd Omwtoag Ubgao

c(r w 0. M2A- -6

~oUTa 64 DI'ftz bl--Cwvz lm Sm

1YD , (SIT~(fit) (ft) Rmf4ZA- STATIC

.. .. 073540 15.073935 28 _ _5 6-2

2 13.003M62 15.0"m442 20 362 _6.2 _ _

3 15,0*132 15.02172 '2 47 6.3

. 13.03648 15,036852 It 386 6.5

_____ 15.033574 15,033975 27 2___ 41 __________

6 1204" 15.045349 24 355 6.3

15.0"W44 15.840 15 372 6.4

* 1.0498 5.839917 371 6.3

9 1.5.O974 15.04296 22 324 6.4

10 15.08467 L5.0485 5 20 391 6.2

11. 15.044m0 15.O2375 24 385 6.3

12 15.0m2 33.032W 26 363 6.3

13 13.082912 18 374 6.3

14 15.09127 15.0521 20 394 6.2

15 5.8525 5.451219 389 6.2

16 1.5.J2431 1.5.062 23 390 6.3

W 31 3W 6.3

16



Deuim and Perfm e Dta8 - 3:d Ovwtm 3t~sator. . .

LOT W... 2 A 7- .

I UVU. 0 8ADI. 0,300 in AMIA ... 25-...

TAM CAPAC1?AIM

ITEMA No(PaunV) VMZ~M(a) ammom 7PA-r (cps SITUC

___"L I5881C (hi) CAPACITaDC (

1 19.935306 19.935845 19 .539 8.1

2 19.940332 19.940902 15 570 8.2

3 19.963927 19.964522 11 595 8.

4 19. 948767 19.949352 14 590 u. 1_

5 19.934024 19.934620 3 546 8.3

6 19.967955 19.968564 10 609 8.2

___19.95=61 19.951167 13______ ______3

8 99634 19.961953 19 569 8.2

9 19.951077 19.9516)1 1165.2

10 19.919377 19.919646 24 469 8.1

it 19.936391 19.936974 14 583 8.1

12 19.970868 19.971416 15 548 8.2

13 19.965928 19.946465 13 537 8.1

14 19.976M 24 597 8.3

15 19.99666 19.93722t 14 556 8.2

16 9.44 19.939055 is s58 8.3

I t rt I LJ
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