
CRYSTAL CONFERENCE 

Headquarters, Signal Corps Inspection Agency 

7 - 8 May 1944 

I The follovving Insp e ction Acency Headquarters and Inspection Zone 
R epresentatives were present on 7 May 1944: 

Headquarters, SeIA 

Newark SCIZ 

Chicago SCIZ 

Dayton SCIZ 

Philadelphia SCIZ 

San Francisco seIZ 

Colonel Lester J. Harris 
Ma j or R. F. Hawley 
Major J. E. Glackin 
Capt. H. S. Benowitz 
1st Lt. K. K. Miller 
1st Lt. L. J. Jacobson 
Miss Leota Hooker 

Mr. Paul Ùi egert 

Mr. Nick Laub 
Ivlr. \vayne Scheppe Ie 

Mr. H ugh M. Smallwood 

lVIr. Raymond Feldman 

Mr. Lynne Stanley 

The following organizEttions were represented in actdition to those 
listed above in the sessions on 8 May 1944: 

OeSigO 

Headquarters, SeIA· 

Camp Coles Signal 
Laboratory 

Signal Corps Ground 
Signal Agency 

Fort Monmouth Si gnal 
Laboratory 

Aircraft Radio Laboratory 

Philadelphia SCPD 

Dayton SCSA 
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Ma jor A. W. Swinnerton 
Dr. K. S. Van Dyke 

Lt. Col. G. L. Schnable 
Lt .. Col. C. J. McBrearty 
Major C. R. Brearty 
1st Lt. E. N. Carlson 

Capt. E. F. Mitchell 
1st Lt. R. L. Snyder 
IvIr. V.. Botton 
IVlr.. L. Balter 

Mr. K. A. l!Úest 
I'v'fr. Jack Bu rke 

Capt . P. J. Carswell 
Mr. B. C. Stauffer 

Major H. B. Yarb rough 
C]pt. W. E. McDonald 
2d Lt. R. C. Gyles 
Mr. Neil Nelson 
Ntr. Hugh vVaes che 

Mr. Robert l�:cKinley 

Mr. A. H. Dicke 



Crystal Confe rence , Hdq., SCIA, 7 -8 I;Jlay 1944. ( C ont ' d . ) 

II The crystal conference was called by Colonel Lester J. Harris, Direc
tor, Sig"nal Corps Inspection L'6ency, for the p ur pose of discu;:: sin g t he var
iou s prob lems t hat have prE:sent ed difficulty in the inspection of crystal 
units. Representatives of the Laboratories were present to help expedite 
an early solutio n to those problemB arising from the various interpreta
tions of contract s , s pecificati ons and i ns p e ction instructions. 

III Bri ef Summary of Nlinutes 

1. Lt. Jacobson presented an ana lysi s of the s a -l1pl ing procedures 
contained in the exis tin g specifications. After pointin g out the inade
quacies of current s anŪling methods, a proposed plan based upon formal 
Quality Control techniclue was pr e s ent e d for consideration. A discussion 
was he Id on the advantaL,es that would be deri'led if sampling me -t;ho ds such 
as proposed VIere to be made a pp lic ab l e to the in spe ction of crysta ls. Both 
Laboratories concurred with the analysis that the existin [ sampling proce
dure was ine ff e ctive. The Inspection Ag.en cy proposed that the pre parat ion 
of a cceptance procedures vmuld be a function solely of the Inspection Agen
cy, whereas the prep:::tration of inspection instructions is a fun c tion of 

eith8r the Labor at ory or the Insp8ction Ag ency , depending on wh ether or not 
the equipment is in a pi lot run. The I nspection Agency further s ubmi tted 
that inspection instructions shou ld not contain any reference to cietsciled 
acce ptan c e procedur5s. Major Yarbrough of the t .. ircraft Ra dio Laboratory 
aūreed Ŭith the princi ples of the foreʸoing provisions and no objections 
were offered by the Monmouth group. 

2. In reply to tho questions raised by the assemblage at thE:,; con
ference, the Insp e ction Agency stated: 

a. The caliber of the SiGnal Corp s Ins p e c  t ion Ag, ency person
nel available to maint ['lin this quality control is considered c..dequat e. 

b. The pi lo t run c n gcine f;r throughout the pi l ot run -will not -
be af"icct8d by tho propos6d s::lmplin[S procedure. 

c. r,ith r espe ct to minor defects, the InspE;ction Lgcncy, in 
thE., ap1Jlication of the propos ed sampling plan, will give appropriat e vveight 
to major and minor d efects . 

3. It was alrccd by both Laboratories thc1"t it is not n8cessary in 
t t.-sting, cryst al samples under 0ither thE:; pr (;., ] ent sampling procedure or the 
propos e d s amp ling pro c edur e to us c the same individual crystal sample lot 
for all accept ance tests. In othe r words, every individual unit in a sam
ple lot will be given the same test but all required tests need not be gi
ven to all sampl€; lots. (ExamplE;: Assume that 1,,000 FT-243 crystals [lre 
pr8scnted for inspection. Assume further that specifications require that 
9 acceptanc e tests be applied to a sample lot of 30 crystals out of each 
1,000 to be accepted. Proper intŭrpretation of the i'orE;g,oinr; parts of 
this parat,;raph mE:,;c_n that 9 di fferent lots of 30 crystals c,ach may, if the 
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Crystal Conferenc e, Hdq., SCIA, 7-8 May 1944. ( Cont ' d . ) 

inspe ctor desire^" be sel ected and one of the requi red acceptelnce tests may 
b e applied to each one of t;he 9 lots, and no one of the 9 lots must neceS
sar i ly be subjected to all 9 of the acceptance tests. ) 

4. In substance, it was explained thĒ'J.t under the s amplinG plan con
tained in existinb specifications, results of the tests on samples selected 
do not give an adeqw:lte picture of the quality of the lot of crystals re
presented by those samples. 

5. It was pointed out that the pr oposed sampl i ng plans were based 
on the assumption that the acceptable quality levels for crystals submitted 
for inspecti on are represented by l/� defective for any one test £end 2/~ for 

all tests combined. This, however , is .::tn asaumption in view of the lack of 
a dofi ni te statement from the Laboratories as to acceptable quality requi re

men ts. 

6. The Laborator i es and the Ins pe cti on Agency agreed to initi&.te 
aCGion alonG the follollving lines : 

a. Captain Mitchell of Cc;lmp Coles Signal Laboratory D.nd itajor 
Yarbrough of Lircraft Radio Labor dtory will c onfer in the near future to 
arrive at s\n estima te of AQL's for crystals. These AQL's may not be the 
same for each cr ystal but may vary for each typo due to varying performance 
r8quirements. 

b. Simultaneously, the In s pe ction A'L,oncy wi ll make an (.�nalys is 
of inspection rE...cords o.t sevcn.ll crystal plci.nts to d8tcrmine thG upp roxi
mate AQL'of crys tals being submitted for i nspection at thes e plants. This 
approxim:;i.te figur e will then bc furni shed the Laboratories as 8.. check upon 
their estimJ.tcd AQL. The Inspection .Agency will make; a detcrminGd effort 
to comple te this anslysis us soon &S possible. 

7. Upon r ccsipt of AQL' s from the Laboratori8s, the Insp ection 
Agency wi ll prepare a s ampling plan desi gned to insure acceptance of cry
sto.ls of the d ;;;; sirc d gU3.li ty. Further, tho propos ed sampling plan will be 

forvvElrdcd to the Labor:J.torics for analy s i s o.nd roviG"w, aftlSr which a con
f er ence will be hbld to di scuss tho most uppr opriuto methods of application . 

8. It was agreed thēt the r esponsi bility for môint&i ning stʷndard 
test set AN/TSM-l is churged to the Camp Coles Signal Laborato ry. Such 

sto.ndard test S8tS o.s rGquired by .'lircrQft Radio Le,bor &tory I!\d-ll be fur 
nished them by tho C-lmp Coles SigncLl Laboratory. I nsp e ctors will arrange 
for manu fu.cturcrs to forvmrd test sets requiring cor"':'81o.tion to Camp Col es 
Si gn2;.l Laboratory, CXC8pt in those instLLDces vrhe:r-e the contnlctor's plecnt 
is loco.ted clOSer to the Aircraft Rudio Laboro..tory. In t ho latter case, 
th6 st_md,).rd test s et will be cor :clo.ted by ;\ircraft Radio Laboratory. 

9. The CCi.mp Co les Laboratory stated thĔLt :;, schedule has bct;n esta
blished wh(;rcby the Lc,bors.tory will cmtomc.ticully scnd tsst s ets to prime 
and sub"'contrD. ctors f plants and r equest that units on hand at these p lants 
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Cryst.Stl Conferonce, Hdq., SeIA, 7-8 May 1944. (Gont'd.) 

be re turned to thE.; Labors.tory for correlation. Such st andard test set cor
rolr:ltion ·vvill not dopend solely upon requests by inspectors; thE:; correlations 
will be initiated by the Laboro.tory in a c  c orC ance with their pre -d etermined 
tr::;st sche dule. This, however, Virill not preclud e the p os sib il i ty of between
schedule correlations. 

10. Captain Mi tche ll of the Csunp Coles Labor atory , which is r es pon
siblE, for the test set in que stion, stated thut as soon as pos s iblE.: one 
AN/TSl'Jl-l will be furnished each prime contractor and ci;lch sub-contr3.ctor 
manufacturing CR-l crystals for the Sign0�1 Corps. Captuin 1\1i tche 11 stated 
thu.t 18 nev; test sets now on hand, plus approximately 25 more expected to 
arrivo at tho Laboratory lNithin the fo llowing wosk, will be s e nt to .tiir
crQft Radio Lr.:i.boratory. Aircraft Radio Labors. tory wi 11, in turn , sf)nd 
these test sets to c o  ntr D.ctors furnishing CR-l crystal units. 

11. It is understood that t h e new tGst set is considGrȂ\.bly more 
rugbed :).nd rolio.blc than the present T8 ... 39. It VlclS agreed by all pro
sent th:::.t the pre s e  nt TS ...39 is not sui table for the purpos e intcndE')d. 

12. It iNS.S Stg,recd by b ot h Laboratories tho.t no further altcrin[£ or 
ch8.nging of the primfJ.ry standc.rds carried by thE:) Laboratory (-jnginc:t:;rs vvill 
be accomplished in the future. 

13. The Laboratories claimEd th�t differences in design of standard 
tost se;ts for the DC-34 DC-35 cryst;;l.l units s h ould not be made an is
suo unless they are not correlated 

nd 
against the standard. It is undQrstood 

that it is not vl;i thin the jurisdi ction of the Laboratories to insist on a 
standardization of one test set for vc.rious contractors. 

14. The changes ( permissible adjustmc.;fit) of stt'cndard tost sets by 
Signal Corps inspection personnel �lill be limi tod to changing the; oscil
lator tube iNhen necessary after t h e issue of the new test units . A spare 
oscillator tu be VJill be supplied wi th the st[lndard test set AlJ/TSlV1-1 and 
it will be permissible for the SignL�l Corps inspe ctor to effect this chang e 
if necessary. The use of a unif orm type of oscillator for testing..! CR-l 
crystal units is desirable only vvhen the tunE;d platE:) type sU1d the Pierce 
oscillutor type cannot be correl8.tcd. It was agreed th,:,t it we.s hurdly 
pos s iblo to corrulate th8se t'VilO types in RP current and slctivity readings 
with the SCLme u.i:Jount of cJ.pCLci ty shunting the crystals. Thorofare, u nless 
r8s'.sons.bly D.ccurJ.te correlt)..tion cG.n be accomplished by the tvvo referenced 
oscill::.tors, the Laboratori8s v"ill be r e qu (; st e d by the Signc:.l Corps Inspe c
tion A:;erlcy to d 0 cido which unit shall be the criterion for standard test 
sots in tho fi o l d. 

15. The cryst2..1 coo rdimcl t ors from the various Z ones gD.ve specific 
cxmnples of QPprovo.ls by Labor�ttory field engineers on uhomcmade" equip
mont th:",t was inadequate, unrelif3,.ble and would not mainto.in correlsction 
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194:1. ( Go nt t d. ) Cry stal Conference, Hdq., SCIA, 7-8 

over a sufJiciently long, period of time to as s ur e good prod ucti on quality. 
This condition has re E; ul ted i n  an ext rernely large amount of unnecessary re
j ections by the prime contractors tc, the sub-contractors. The Laboratories 
stated th2ct it is hardly within their jurisdiction to condemn "homemade" 
equipment, and that the field engineers s hould be aware of the differences 
bet·ween g,ood and poo rly constructed uhomemadelf equipment. Field e ngineer s 
1/Jill to.ke suitable precautions to avoid a pprovi ng "homemadeH equipment 
which is not adequate. 

16. It was ca l le d tc the a t t e nt ion of t he Laboratori es th&.t in many 
instances the field engineer would complete a pi l o t run and leave vvi th a 
proviso that th e pi lot run wou ld be comple ted on con dit i on that a certa in 
piece of test equipment was replaced. In some instances the resident Sig
nal Corps Inspector·in-Charge was unawa re of the provision . The Laborato
ries agreed that i n  the future, upon the complet ion of a pilot run, ͓he re
presentative of the contrKctor, the Inspector-in-Charge, th e Zone co o rdinato r 
( i f  possible ) and the field e ngi nf, E:; r wi ll hold a conference, at vvhich the 
ent i re i nspoction s.nd production procedures will be ::::cna lys ed and D.[�rGed 

upon. 

17 C a pta i n Mitchell agroed to have fie ld engineers corr el ate the . 
standard t e s t sets for the DC .. 34 and DC-35 crystal units at tho Golvin Man
ufacturing, Co rpor at i on and the HallicraftGrs Company in the ve ry ncar future . 
This action is very seriously needc·<J at the p re se nt time becB.use of the great 
diffon:;nces ex i sting betwGen te s ti ng: equ i pment .').t these two plants. 

18 . It was agrscd by the assE:mblage tlL¨t aging of cryst 8 ls prior to 
test is ͒ one ficial and desirable, but ut the pr ese nt time tho desirod ag
ing p e r i od is unknown .. Mr. Botton E;xplainod tha.t the phenolic compounds 
now used in the crystal holders often cu-usc a 10l"lding effect on the sur
face of ths crystLLl. The chCtractcrist i c  of phenoli c  c ompound th:;lt allows 
the entran c e of water vapor which a ff ects the s urface of thE.. crystal pre
sE.:;n-cs 6. prob l em thc..t hets not been compl e t G ly solved ,.J.t the, pr e sent ti me. 

19. The bbst s oluti on, under the circurnstLlncos, for providing stable 
crysta ls wi thout an aging p eriod is t 0 r e qu 8 st all contra ctors to mab:;; USE; 

of the e tchin g proceduro. A recommended amount of otching for an 8-mega
cycle crystal WQS given ctS 25 KC, providing this etchi ng followed a good 
lapping prOCedure. Mr. Botton made it v0ry clE.iar that the first wdsh, or 
scrub, after the crystal wus etchGd to frequency wou ld st i ll allow a fr8
quc n cy chØngG. This was attributed to an i nso lub l e silicate left deposited 
on tho surface of tho crys ta l by the etching solution. It therofore s,ppeared 
that thG s o l uti on to the aging pr oblom is to etch tho crys t a l to f'rV}UBncy. 
Tho Labor;:.ÙtoriGs stated that in tho nca.! future all c ontr actors would be 
inf'orm6d th©ªt they must utili ze t he etching procedure in their final fi 
nishing positions. 

20. r'.ftcr sovoral apparently contrStdictory l e tters from tho Fort 
Monmouth Signc.l Lu.boru.tory, ·with reference to the s"tc.ndardization of 
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" nut-well" locking devices , were pre sented , the Fort Monmouth r epr esenta
tives came to the conclusion thělt both lock washers an d glyptol would be 
required on all c rystal holders applicable to this situation. The excep
tions to this rule were the RCA and Monitor Piezo crystal holders, wherein 
no " nut -we lls" ar e us ed . In these instances glyptol will be applied to 
the heads of the s crews. CCtpto.in IV'u tchell agreed to inform all Zones of 
the above decision. 

21. Both Luborntories agreed to caution the pilot run engineer to 
refrain from instituting any inspection p roc edures that are not r e ' i uir8d 
in the specifications. The Quality Contro l Division will take steps to 
insure that inspection procedures for crystals INritt en by their field en
gin e e  rs will not conflict with ap plicable specifications and Inspoction 
Instructions 9A unless corresponding changes are made in the apnlicable 
contr act requirements or inspe ction instructions . 

22. It vms agrGed thi.lt the Laboratories wi ll make an effort to 
word technical decisions in correspondence to the Inspection Zones in 
such a manner as to avoid the possibility of misunderstanding or mis
interprettLtion. On the other hand, the Zones wi 11 att empt to make their 
reque sts for technical information c le ar and concise. 

23. The qU8stion on limits of dri fting ccysto.ls (crec..pers) was dis
cus sed and resulted in agreement by the Quality Control Division th:;-\t the 
paro..graph in Inspection Instructions Manual 9A re ferring to err atic cry
s tals 'will bo amended. Thc paragraph will be rewri tten to stc::: that.te 
crystals mc,y drift in acti vi ty providing they do not go below minimum ac
tivity req uirement s . 

24. It was asreed that inconsistency of interpretation of the vibra
tion frequency (excursion of vibration eqUipment ) requirement, Par a grap h F-6 
(a), Spocification 71... 1695, was causing considorc,ble confusion. Ins1Dection 
instructions vvritt e n by fie ld engineers o..llowod one contractor to vibrate 
his product at one frequency and another to cover the range of frequencies. 
Due to tho fG,ct th;.;<.t all vibrution cquipments do not have an tic 
freuu ency changing device incorporctted into the equipment, it vv-as diffi
cult for Jehe field engineer to stipulate a unifo rm  vibration pro ce dur e  at 
all plants. The Labore..tories requested th,; .. t tho procedures novv in use be 
tol erated until the new specifications arc issue d . 

25. Tho resi st ance test Slftor immersion test proposed by the Inspec
tion Agency in lieu of Para graphs F-15 and E-ll of Specification 71-3046 
was not &cccptablo to the Laboratorios because the existi ng procedure vvo.s 
used prim[Ĝrily to t;z:.thcr dat,ĝ and information :lnd VJil l be modif ied after 
it has s erved its purpose. 

26. The minimum activity and maximum frequency limits on drop test 
proposed by the I nsp ection Agency in lieu of the procedure in l etter do.ted 

2 May 194·1 from tho Ai rc ro. ft Radio Lc..boratory were discussed. It was dis
covered th,0..t the lette r mentioned above WD.S not thorough or explici t . Ma
jor Yarbrough st::;.ted thrJt the lctt8r w/?,s intended primo.rily to be forwarded 
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Crystal Confcrence, Hdq., SClA, 7-8 May 1944. ( Cont I d. ) 

by the Galvin Manufacturing CorporCltion to tho Monitor Piezo Company only. 
The Laboratory pr omised o. follow"'up letter explaining in d e tail thE: in
tEmdod meaning. 

27. Tho status of Spc.cification 71-3046, dated 18 De cember 1943 and 
6 lVJarch 1944, could not be d eterminod . Tho Fort Monmouth Spocific:3.tion Di
vision forwctrd8d the docume nt to ths contrc.cting, officer s.nd it wS.s issued 
to the to be uS8d in procurement on nm.'v contracts. This docucontr['șctors 
ment was not to be put iuto effect for contracts existing 8.S of the datE: 
t:lis specific8.tion vVE:.S made VGtlid. 1'h8 reprosentatives from the Philo.dcl
phio. Procurement Di s tri ct wi 11 reviEW tho fi L;;s to determine Tvhcther Gal
vin has been ctuthori zed to apply the new spccific!.ltion to Orders 85GS-PElLA... 

44-1 :=md 15025-PHlLA-43-1. 

28. It was agreed by all r0prcs 0nt2Țti ves concorn e  d thȞ;.t tho vvord 
"rt,-workll as it applios to tho r8po.ir of crystc-ls me[LTIS the making of phy
sica l chanses in tho cryst+l, its holder or other pʵrts of the crystal unit 
whi ch wi 11 effect permanent improvement of tho co nd i ti on viThich cc,us<::;d the 
r o je cti on. This vvill frE.-quently neccssit,.::.te complete discʴssombly of the 
cryst ,țȜl unit. 

29. It was agreed by members of the Lubor atorie s thc'.t on visu:cl .J.nd 
mcchs.nicD..l inspection" D.n unlimitsd number of mvchC'.(.nical d e fe cts may exist 
in ,uny given smnple lot without requiring rejoction of the crystals repre

sented by th:."t lot, provid 8d th -,t no one specific defect occurs more than 

one time within the sarnple lot. The pr .. senc0 of any giv8!1 defoct more than 
one time within a sO-rnple lot s'_utom<'.ticis.lly rcquiros rejection of the cry
stals represented by thȝt lot. 

30. The Lab or atorie s t rcpr'Jsento..ti ves s::..id th['.t a welsh test proce
dure on plO,ted crystJ.ls as regu6stGd by the inspection group W:::.S not ne
ccssc\ry. They further stated th"t although a frequency shift is oncoun
terod during the w::::.sh test on plrttcd crystQls, these crystuls o..re much 
better than the unplatcd units. 

3l. '£he pr ocurement of commercial c rystals 1-vi 11 be accomplished in 
nccordnnce VIith lvlcmorandum Serial No. 11" OCSigO, dated 19 JanuCcry 1944, 
subject : Purchaso 0.nd Inspection of CommerciQl Items, file SPSMD 400.12 
Proc. Instructions, ThfJ rcprosEmtativcs of the Philadelphia Ql1d Dw.,yton 
Procur::rn.ciUt Di s tricts informed thE; group thcLt difficulty will be encoun.... 

tered in obt<Jining bids for conm8rciul type;, crystals, should the require
ments of the :::Lbovf.; diroctive be rigidly enforced. 

32. Both Luboratori6s agreed thut in the futUre [tIl sample crystO-ls 
(tested by Laboratories ) Qnd which arc to be used by the Signul Corps in
spection forco as guides in the future inspection and ʶcc e  ptanc8 of crystals 
will be sont directly to tho Signo.l C orps inspector t thE) plant where tho 
crystc._ls actually arc being munufe..cturod. 
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