, B ?éo;
1,022, 355, - 3 q‘i
be observed that the pitch cylinder stantjally |ess than one- %ﬁﬁg@é

pi tch di a- and pitch cone of the |obular portions of met er |n

t he correspondi ng cross section, and - the screws herein described
are not a round also less thBﬂT%SI@P]‘ALC@QT‘R@‘Il‘H? fromthe

cylinder and not a cone o r EIR t he | obe
extremty, so as section. 618 A’f A éﬁﬁlﬁ;{"&? he to reduce the
frictional contact betWBeninveationprelates to an esdiilateyr ofr &sweisleor ehisplapie

| obul ar or Aty HaReRg AN dirbhReney | hatf is! RonbidIRd Y @ ldued 1.

pol ygonal_ cross SeCStIOJf, % thé %ﬁ?@e al n;[s " m ni_ m The ar%:llfcf’gtae si des
23, on tRe ot her elevisiopgidisplaysank ?‘(%Sé)‘hﬂ arzaasrarphee@ag%tesf
Pand Eavle gb Its;i&tﬂﬁfﬂlyssﬁnrﬁﬂgvéﬁUékc@r(ﬁﬁtbﬂarr;] over t?\é‘ﬁs@@ﬁl@a ot ar Ih Seio
romthe | obuy rcuate than one the pitc i ane in,the

pol ygonal ch@g ’?e(ﬂ]s n' BV 1 0%e S?F@é‘ded% l?ea"deFe&Esb%'ndF nﬁ‘oéi&‘gggedsé’é‘t I on.
75 videot signags par tfoom. images on the screen representativétofiithe be
under stood t r The g

gener al I y |n§ﬁ:tt I%aiéu8 1?? laa}’ gul aIrn Corrggg tL&eg ?gﬂ#\{%ﬁ h}% Sgéﬂﬁ\g of

cated at biegsn wnandhq dlépimom gEmatipa, nilien sgmmﬂag & weflecsion n t he
wor k- _ c1rcu1t§'aa(1*en9;y%ch?&ﬁz§dpﬁzﬂ‘t’h dgdsyidtoniZiag! si@eAl Combiakar i ng end

thereof, will .not have a ?
with™ the 1mage information in a composite video signal. As

received, the synchronizing signal may contain distortions in the
form of electrical noise.

15 As transmitted, the synchronizing signal pulses recur
at a rate which is stable. Because of the presence of noise it has
‘become common practice to obtain synchromization of the
horizontal deflection circuit with the horizontal synchronizing
signal pulses by the use of a voltage controlled oscillator. The

20 oscillator is controlled by and is included in a phase-lock loop
(PLL). The oscillator generates a signal at a frequency that is
equal to the frequency of the synchronizing signal frequency fy or
its multiple. Because of the PLL operation, when, for example, one
synchronizing pulse is obscured by noise, the rate of the oscillator,

25 nevertheless, remains substantially unchanged, and the deflection
circuits continue to receive regular deflection control pulses.

Typically, the free-running frequency of the oscillator
is determined by a capacitance. Disadvantageously, the capacitor
has a wide range of tolerance spread. Tlhi€refore, the oscillator

30 free-running frequency may need to be a{djusted to compensate
for the wide range of tolerance spread. In one prior art
arrangement, the oscillator frequency is adjusted according to
data signal obtained via a bus from a microprocessor. A digital-
to-analog (Df/A) converter produces an analog signal at a level that

35 is determined by the data signal for controlling the free-running
frequency of the oscillator.

_ Typically, various power supply voltages for operating
stages in the television receiver are produced from retrace pulse
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15 ing recess 7, which may be of any type. The stripping strength in thin

metal's,, as com 80 shank 5 of ‘t;he screw consists fi

main pared with that of one having a roufi¢ main ) sha%k%(ﬁquib% 8
of ‘circular cross section and shank. Ful I thread engagenent with the
a.tapered, |obuylar work:enterin r thre Iet read ingthe parent
body is |imi ygg(ages produced f‘Brgn ﬁ@“@ﬁﬂtagoﬂyb&ﬁ o UARSt “?ﬁosssgggt ional in

the case of aup uaﬂfa eruangulaarma; itkde that is20epeiidym oa diwwn as being

appr oxi mat el th_ on d

o?pa curvili ﬁrg ngéi f &'gr hﬁ Png déc% :l%ﬁgh% i P%}l‘reﬁllaéads or thread
engagement operation ﬁ)@cthommm;ab qmmlla‘dnd fmqmnaycamthmm higs | effect
occurring al Bﬂgtﬁé‘es ga §lt§$é’€i§ be E‘Jblé“&:‘iutﬁ taken uétfohra‘éé udf-inVWi I €

the screw ill ustrat lﬁﬁﬁ % wever round shan maxi. -
the ginet pditdesige, of tthes pariear supBly.t hﬁowmtﬂm% egAgeRe atas

ef fected thr@tgmrl be devélpddn®n nNheNafSreméntddidd CHb, etﬁep if.tirfﬂ@csm@pnven-
out 360 degree Thus t he screw o] onal

screws. fetuendy° ma)” eSO, %reﬁgé“li’lee??od'é’éﬁ o8 18P freghesgy ;.
The main shaokld aesull ist a adestrudtion aof tapprizpreal evutput tramsistdre main

shank 190 apdjor, i1 ERLANGE Ay VRIARELON EXNSNG BN Phicapbiaped

li ke a convenPl onal 'sCrew ?
di amet ers of colkd urarim ﬂ@ryngwaedom@ﬁg pbvibe amew«tre mEhn erroneouso

cross secti 0Bard Isiffall BahCottiiers! #9¢shltabe MBIBAEAGnCHH the shaped to

provide a low, s ls.not alimtation I for exanple,
driving torqgélcroprocessor b@ﬁé“?%lﬁ'fd Earagramplen aieing. sll:qgﬁ‘taYUbﬁt aper I n

Figs. 3 and desizablowo adjust hﬁe free- runnmgt «fmmntbeolﬁe&;b ddcillesorr ed. The
vorkeenher o8 {1 G804 el SaSehhkBRRE S0P B oA sresd, gpril ©
gi M et nﬁﬁluftaapanegi, thute tal hunmmeorfrétpmmg nermtiompimaoge pbi tite t ype,
being provi dgdeiaiBr 2dieRE hormiOoperation. In this way, bit error on the
bus is prevented from causing a potentially harm producing
variation in the oscillator frequency.
20 A video display deflection, embodying an aspect of the
~ invention, includes an oscillator for generating an output signal at
a frequency related to a deflection frequency. A microprocessor
develops a first data signal that is susceptible to being altered,
when a fault condition occurs during operation in the .
25 microprocessor. A second data signal that cannot be altered via
the microprocessor, during operation, is generated. A digital-to-
analog converter having a first input responsive to the first data
signal and a second input responsive to the second data signal
generates an analog frequency control signal that-‘is coupled to a
30 control input of the oscillator to control a free-running frequency
~ of the oscillator within a tolerance range. The free-running
frequency of the oscillator is compensated partly in accordance
with the first data signal and partly in accordance with the second
data signal. A deflection circuit output stage is responsive to the
35 oscillator output signal for generating a deflection current in a
deflection winding.
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and, m nor .diraneters progre55| vely decreasing having a tool-receiving
recess-14. The screw toward the_gork-entering end or RCA 26718
has a straight main shank or holding portion It will bée noted
that, because of the gener- 15 of circular cross-sectional shape, a

taper ed ally ¥8ﬁn¥IGURES 1ﬂﬁ§{rh€é@ala ﬁﬁi‘&?l&gk HB;P circuit,

wor k- enterlng Qr thread-fqrmng z%p
wor k- ent er i n§mMOEYHRE t § m‘gen{tlgg, tBGt (ﬁor&F%]uéPE Bﬁﬁf}q & elaaldeﬂleFﬁﬁﬁul ar
cross- 105 current in tahrmctﬂnes\bﬁtdm hes a series of arcuate | obes

sectional shape, and arf rﬁlﬁrﬂ% (r?g]?g t%,ata Sge%qen:lc&cﬁgo%%v |aI

extent or di stance from tee Iateral
screw axiss 2perindr Hasheat mdgTSans'e&SISt miarabecondsngrd aouphahe. A thread

formation 1811'.ll§stl'at1ve%}yf frome S@@l‘f\/kerﬁ%ﬁélogyﬁcugébéfg‘&e c}fhr e%%e%sqaﬁ

arranged and di Spos lgE such | obe
defines, as r@c@m@rr, et tshwadm thehEIGRIRE @i ar anput ttﬁﬁnlr@i 3P of120

is rotated, 9hssd AefetBPS30 . di ARy al' pﬁfa‘%'dunﬁ%"estéﬁ@i'kst@fe hedafien,
portion 15,.an of, the i, de or bor di anet er

Paper eq ¢ hr eisd & rifen EFEAHPRE K ibr ot H&I“l;S ¢ 13 coupled” fg,a SEEORY, IBAT 10 | 1

the mai n Ghamstnpiaal i30b 6f ghale. déteetonr3md fArpRdseordifferdrive fnditative
8.

o7 oss sectiofignal PH that is indicarive of the ahd{ MERAAD rh%%geﬁsﬁg'g{a%?[e

the cross-seSH dwal signabeOgr is hgenssatedi by phase detectﬂioﬁﬂ ard b@@uﬁledrcuate
and has at |§, It $&1t éé QBSt:u]r?e oé'\zre'rt% showyy,gp pﬁé?ﬁ%eﬁp%r%;ﬁ fen arcuate

extremtyat read sufficlent oe W th
equi | at eral Quirrent 10 is CO“P]égpé%taft o'mPPS s8Rl 3 uaepéta VAT he wor k-

angl e, es3 abbagithing | AReRgdfhenitt B3l NTRIrASSH aélﬁnmm arrang®@th&hi N3 end of
the screwto carry out its broad

ead- f
function, whBf eSpd SHM GHEent 3G éﬁigdl il“n%ft‘gﬁquo*ophh 1§ G089 ﬂtp ndt he
120 fregudasy 28chatolenrputheetmiread B3éad ofiok bamena cémypelled

thread-form gg.pQtdd 31 18 LOHRLERIES oscillation frequency. Oscillator 31
generates output signal Op. Detector 30 and oscillator 31 form a
20 phase-lock-loop circuit (PLL) 20 that may be included in a first
integrated circuit (IC)100. The operation of PLL 20 causes signal
Oy to be synchronized with signal Sg. '
A horizontal deflection circuit output Stage 99
produces in a winding 34 of a flyback transformer TO a retrace
25 pulse at a high voltage that is used for generating an ultor voltage
U. Voltage U is coupled to an ultor electrode of a cathode ray
tube, not shown in the FIGURE, of the television receiver. A
supply voltage V+ is generated in a similar manner and energizes
a utilization circuit 98. A phase-controlled-loop, not shown, is
30 used in such a way that a deflection current iy in a deflection
winding Ly is maintained in a constant phase.relationship relative
to signal Oy despite varying beam current loading that loads
winding 34, in a well known manner. It may be desirable to
prevent the frequency of oscillator 31 from becoming, for
35 example, too low, to prevent harm to elements of stage 99 or of
circuit 98.
The free-running frequency of oscillator 31 is
determined, in part, by a capac:tor C that is internal to IC 100 and

is Sheet Has Been R laced

BT



similarl.y devel oped thread because such sides toward the internediate
on 17 do not perform.any thread-formng ROKtEST1S

shank porti
until the r
‘that the si

smoot hly a”%ﬂf g”ﬁjold)(lcléﬁtﬁ'mhgeléot%ﬁn%ﬂotgyt heCi;Pi?ﬁt%r'C isheuBpicki@n 17. The

radi al extent t he be out their
the | obes i rY‘”tq% 1382¢ oh spread values (¢ratol erances fgwﬁ%}“’r@iﬁ un

cutting chi

Same gs @ naimisgopfocctsol € ek st eiflofRcih o) Sbifkeete REAURL T A 0°

adi al extent of the |obe next adja- . It is mportant

des 23 nerge cent such portion is the sane as that of

der t

60

of

ction w t hout

Rorhpematé My def iwkie wege roft asletances Cof TapavhoseCdiaa-

t he

out si de Br rprpducds aret-bit paralled bimarpddata signeb DATAhwven @ piuscBUSdi us of

curvature s
1,022, 355

i nventi on asDIWIIaIU@@pear froma con-

portion of

10

15

20

25

30

35

Har SR ICITELD  TRETRATEY BB eareAEAn e
si derati 0nAO\D/%h%o&‘r'v@ﬂe?fdfl':';ﬁodﬁces a D.C. current il that is
coupled to summing arrangement 33 and summed there to form
current iCONT. Current il varies in a range 0-15pA, in accordance
with signal DATA1l. The maximum value of current il ‘is
determined by a reference current i41 of D/A converter 41.
Current il is capable of varying the free-running frequency of
oscillator 31 in a narrow range of, for example, 5% of the
horizontal frequency fy.

In accordance with an inventive feature, the range of
adjustment of current il is narrower than ultimately used for
tolerances compensation purposes. Because current il can vary
the frequency of oscillator 31 only in the narrow range, an error
in transmission on bus BUS, advantageously, cannot cause the
aforementioned harm producing change in the frequency of
oscillator 31.

A DJA converter 40, that may be located in IC 100,
produces a current i2 that is coupled to arrangement 33. Current
i2 is in a range of values of 0-40uA that is determined by a
reference current i40 of DJ/A converter 40. The sum of currents i2
and il that are included in current iCONT is capable of varying the
free-running frequency of oscillator 31 in a wide range of values
and with sufficient accuracy for tolerance compensation purposes.

In accordance with another inventive feature, a 3-bit
binary input data signal DATA2 that is applied to D/A converter
40 is programmed in hardware in a non-alterable manner, prior
to packaging a wafer that includes oscillator 31. The 3-bit signal
DATA2 controls the magnitude of current i2. A least significant
bit LSB2 of signal DATA2 has a greater contribution or weight
with respect to current iCONT than a most significant bit MSB1 of
signal DATAL. |
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the thread in the workpiece and is arcuate In Fig. 7 the line 31

illustrates the peri- with a pitch rasl us of curvature conﬁb}ﬁ
pheral or crest contour of a single spiral 5 ably'|less than one- aqsf %%e
*pitch dianmeter revolution of thread on the tapered end por- in the

corresponding cross Sefil Wl idR LA akbebitd U RATRAR 40, LA SHEW ©

next adja- - . on 8. The
root of the400 of Sﬁf@la%'géél %Ge‘ﬂ%@ﬂi@@@ sh)detbez&tams tohe thread portions

which will pfo x@hfmdblene@ememssczrlewzgf alli9Z3 ehangrd &ﬁg{@u @f fect any
par ent body bi{rH Ie crest s..of t(g‘ﬁé obes 11a, &) rictional engagerrent W th
the wall's ofetiHaals; #02, 0 ;30 G e ITSPEPUYERY -0 d PEIPT: £ the pi | ot hol e and,
si nce tsey prc&gramﬁmg;eehc}c|dfc?lemﬁeIWs01132223@1@@3 Iperhies axtaarﬁenef 75
over an int t t

ept ecent ed I K. 11oBEEE! £NeBlc "R R AR YN WF e BRS04, 285 ppdan o
E and-F. Fr 6@\3{ h@m@yﬁb}' of thammm of aegmnchQrt Zelng% oh&3B t hat of
th t d t 1. Such '

e screw Ef@bﬁ%ﬂ@%"’ar mgf‘@a(i [&4E F%L%E"%GQBQ g&%gymfcﬁp lFrhﬂlal uch a

screw havin ngagement W t sur hr ead
i nt er medi at B5r40%n i s especially use- formed in the parent body and

Pe.nc;e. umelre Ist80t th’lfouﬂevdiﬁﬁﬂeawﬂi%lvldfgele@ﬁ&u@ Eyezl gﬂﬁzgt E'l?(?]hldnﬁe f
rorctional contac rou entire pr ovi de e screw O
"bAT lied fonby/A 1

Fig. 1is BR&EAMDed:H AR AP fr SPNYEEERNE! o2t Re
i nt er medi at eajuer thamn proddtes werkémgi ergpodnent faf exhmplepesSuah, 020 17 is

not needed ﬁﬂd%\ﬁghogaml %'fnﬁsp&‘i‘ﬁfe rlaﬁge,d tfl]géA 'Fhé hFS;QRd¥aﬂfe R ent

mat eri al or ex e, in ver i s 1 ndicated by
the arcs A cwrgnt it iy e@btaugrgi when rthghmstrre:tgmu iomet eblt mf isigralnedi at e

por- RSt PATAL is WIRIUE® 20BSE1eY Bfherdbo WIR bR 3t "FALSEOD. whmy Wel | as
the tapered point, wll be  engagene anount s appr oxi mat el y_twenty-

current il at its m1d range vapue zener dlodes %Fi and %3 are
sclected to be programmed such that current i2 causes a free-
running frequency of oscillator 31 to be equal to the nominal
frequency fy. |

20 When, for example, a logical level FALSE is required to
be programmed at terminal 40a, a high level programming
current produced in a factory programmer unit 60 is applied via a
corresponding contact needle, not shown, that is bonded to
terminal 40a. The programming current is applied prior to

25 packaging a wafer that includes zener diodes Z1, Z2 and Z3, D/A
-converter 40 and oscillator 31. The current applied via the
contact needle transforms permanently zener diode Z1 to a
passive element acting as a short circuit. Thus, the logical level
FALSE that ‘is developed at terminal 40a is non-alterable, during

30 operation. After the programming operation, the contact needles
are withdrawn and are no longer bonded to the wafer. Then, the
“wafer that includes bscill_ator 31 is packaged into an IC package.
During the packaging process, the wafer may be stressed
mechanically. This can cause a change that is too large in the

35 free-running frequency of oscillator 31.

In accordance with another inventive feature, to

maintain at least 5-bit bit resolution from the combination of
signals DATA1 and DATA2 over the entire tolerance range after
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driven conpl etely through the work. five per cent of the total

peri‘pheral extent ~A 0
screw thread. Due to the fact that 25 'I(?f Figs. 5 and 6 is sﬁéWAﬁ §6‘§ﬁ§nk

25 approximately three-fourths of the screw 90 from which the
screw of Fiq 1 mak%/ he thread is thus heJd.out of nga ement with

made, whi ch 'BF aRRCHABIPReVACHRLPIGEt RUBRSRENIAT (1ReSGIREISA 59 R4XE Farent body,
the fricti omahgnitud¢ artgededableisngigmd dDSTAdr nespomgiengatzo fohehdrag is hel d
down and th RV r : a [ [ an ' nk 27 of

of the scr e%a%g(aé}rg éﬁ&gggeﬁﬁi@gggt grq uve\zlﬂgg g*r‘%%ﬁ?d, ?hg qg!&cﬁ:r, Cross
section. A |caBtgndr 4l dsusuciFghat Hnost sagaificanhebis cMB hishay |aygreates

portion £8 igeiheviHaad odk-hA1g fied v%i%ﬂ?iéie leddtadi difiEant BAJISBPEMr i ven

t hrough rel a- th’ﬁég’,ead' 6. As shown especglaM I? Fig. 6, tively thick
metal  nenbersighgh RAT O yWitharespect Ho enaepbatNTog Insthdy wavuthe

triangul ar diéquéricy ofglefaricduiangeeRiorredtidiheisy ag@vin@Beously,Cross section.

The bl ank 25 may _be foraed . the angl.e of .inclination of the thread por- 35
by first seJB?’r’ﬁ@"’e?d;)raég%t &P R@gkg%‘ﬁét r?fonhet‘f"a "over. the di stances A, B
and-C is not 100 rDurnich gnioperasrom, ocusemiski0, nila i2plid &medidi bgas d.€L eep
that t W t.chips chi n et del he head
porti ogle%odydl{%%glfmrgaﬁée@%& qu?%%@a??%&?%bl ES aygﬁoérf;féé;tgggsi te end
The dotted dPa@ sigrli RATAleon Hber fse-inping frepuenrsyprft wseillaion il e

ori f: ce 0‘;] f’thﬁ%@& ]ftdﬁtrcglléﬂ“-‘tt%f tc%i'retnrt‘gi(!d)ma%f&ﬂ?}?q?f%xﬁnfﬁﬂt |$2pe fol be 11
angul ar shapg.,to formthe portion 28. . eval uti.on o e |las e 11.
Since it is &L@gantageoup& ﬁﬁﬁﬁ?%ﬁ’ct‘ﬁ?‘?né%% %@@Lﬁ s}ﬁoﬂﬂnfar‘terébg“ur?éﬂft hat
Ithg : i ne ﬁl thepeﬁf?emfotf 4 h¢athastror in Ei%’ﬁal BAHDAM}S gelatizeky Wnhdliba prepared
obul ar r re it _merges int e simlar to t iLn Figs.
5 and 615 crastaisSich udh O iels SEHY ametpifiseon Sbrlihithnt Whilge

in the frequency of oscillator 31 that could harm stage 99 or

circuit 98. Such harm might have occurred if signal DATA2 were

also coupled from microprocessor 35 to D/A converter 40 via bus

BUS and a transmission error occurréd in data bits associated with
20 D/A converter 40.
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: This Sheet Has Been Replaced _ ' _ .
rexcept that th portion 28 will of the screw, the circle 35
nay thereforeﬂ “ ml length at |egst equal .to the alsg~ERf, t
the crest dia read 110 - é’ponbi ned ‘| engt hs of" ?Eye&%%?ggd
‘intermedi ate on such shank portion. _portions 16 and 17 of. the screw.

Since the p i hread between Wth reference.to Fig. 6
it wll be g%mqﬁéﬁégéwl 6 not engage the netal during served t hat
the transverse width df thevidguldisplayhaeflaction- comprisgngperation, these
portions 50 portion gh bbeilkken3ily fotbgeasdidiild MnC SUFHANSignAs @gz not be
l :

perfectly fornmed_durin e, 11 thro out. 360 degrees around S

bl ank thr eﬁ{i-a\' g{?‘i‘}?@‘c& Zgébtﬁﬁgatefin tPadt ,Hganef’ﬂogo qugnc}ﬁort i on, even
though it | (HORIZONIDWL);Threads types of screws even the |obes toward the
may be rolled on such_bl anks althou u t4 f .t he rk-enteri.ng end
need not have to ?h@*ﬁ%?rqcﬁﬁfogﬁéﬁmgorp&ﬁt% ngrd grst %ﬁh f‘gg‘i‘lmad
crests. It (BATHYyrihantis isosesmible55o Uefrgeradtered rdssingeoperaiorgspeci al |y
prepared that the |ohe t b C u c S eG-

thread-rolling dies ngs?oﬁ%ep@\i%%ﬁl.zﬁv\éf at_%g%hﬁagaétaaﬁﬁ?%%ﬁi)#gﬁu@ of
curvature stift canngf fberaiteradsdiBriag iepayationol ling dies will be

stantially less than angiipahf-téhmallba BbRVeEr (41,416)3%{\%% Qergkp. Wth
hread-r 0l ling dies, it

ei ther of these S cross section. , . of t
i s possi bl e!}RYY Wk’é‘?gﬁﬁl?'nﬁ’si’@ﬁv&. te, saidcfig: datp 1518021380604 ¢ hreads on
t he | obul ar squwrtd dnpaft %MSB&-&ISBH apseonsive e tsaid cRicopidt dats wigrgle crosrs]
sec- 125 LG L tch_surface cr sectd ' Qr pitc
Cone cross (- EEhePRnE Al Hnafod URrellcoRy® ofbBRE SERM SNt E o part
taper ed workoepiedr Im evmtloinpute (33) @ff Said oscillafort he dumndd @i | | have
circular pieR Si¥digee IS yRidfC rfag 5&CH ' |5
cross sect | ee Hifg f;eﬂ“%“%m St SR oRaRaR AR 4 BlEnsE Ml
degr ees. | nS&dnhdFee-running frequency of said oscillator being compensated
partly in accordance with said second data signal such that
variation of said free running frequency via said second input is
prevented by said second data signal being unalterable during
operation; characterized by '
a deflection circuit output stage (99) responsive to said
oscillator output signal for generating a deflection circuit (iy) in a

deflection winding.

2. An apparatus according to Claim 1 characterized in
that said second data signal (DATA 2) causes the free-running
frequency of said oscillator to vary substantially less, when a fault
condition occurs, than if said second data signal were susceptible
to béing altered via said microprocessor (31).

3. An apparatus according to Claim 1 characterized in
that said oscillator (31) comprises a horizontal oscillator and said
deflection circuit output stage (99) comprises a horizontal
deflection circuit output stage.

_ 4. An apparatus according to Claim 1 characterized in
that said microprocessor (31) develops said first data signal
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1,022,355 . i{l““\m“jgmme 5 words, the
maxi mum transverse di defined by the flat, first ., o
thread-rolling is con ug X2 %Eﬁz’?’%ﬁést he

out 360 ° degrees, and secti
second thread-rolling sec- attention is directed to the fact that

this tion w ndulate with ect t hi s th.. nmaxi num

di mensi on, 21)‘%}‘%[ ﬁr'j PR %musaﬁm coug\edtséq es\ﬂ%p‘{ig&ﬁ]éé(ﬁaﬁﬁlqghe die 40 may
5 neasur edcomventgr t{#d )central axis of the have any nunber of sides and
internediate 70 ’ nenber. The radius of curvature of the | obes

| obes in the work-entering end portion there- . of such cross,
section, indicated at 37, Ak apfarams peesiding goa (daim ek phviaactgrizedoin of

substanti al ltyad @afd ReBnaNGakAlsignANDATA M P is LRI tyeRREsSi ons in the
portion 43 for . r nearl&longif %)th, the width 38 each

case .no
revol uti on OPSTAEOR| G2 PRBRING flement such cross section. Wth

the | obes of the screws of smgl | si-ze, a three-lobed screwis 75
freads, thus formed. (e, sRalte s Mico el SobEAES TG L OB L
t 0 approxi nahat tsmodcdogidil to-@naleg rcohwerter (40,41) comprises a first
digital-to-analog converter (41) portion that is responsive to said
first data signal (DATA 1) and a second digital-to-analog (40)
portion that is responsive to said second data signals (DATA 2) to
produce corresponding first (il1) and second (i2) portion signals
that are combined to form said control signal (iCONT).

7. A video display deflection apparatus comprising:

an oscillator (31) for generating an output signal (Og)
at a frequency (fy) related to a deflection frequency;

a microprocessor (35) for developing a first data signal
(DATA 1) that is susceptible to being altered, when a fault
condition occurs during operation in said microprocessor;

a source (Z1, Z2, Z3) of a second data signal (DATA 2)
that cannot be altered via said microprocessor, during operation;

a digital-to-analog converter (41,40) having a first
input responsive to said first data signal and a second input
responsive to said second data signal for generating an analog,
frequency control signal (iCONT) that is coupled to a control input
of said oscillator to control a free-running frequency of said
oscillator within a tolerance range, said free-running frequency of
said oscillator being compensated partly in accordance with said
first data signal and partly in accordance with said second data
‘signal wherein a least significant data bit (LSB2) of said second
data sigﬁal has a weight, with respect to said control signal, that is
larger than a most significant data bit (MSB1) of said first data
signal and all the bits of said first data signal have a combined
weight that is larger than the weight of the least significant bit of
said second data signal; characterized by

S



B'and*C wmill take place snoothly with a configuration. - m ni mum
of* driwving effort and w thout for-. Whi. rge_ it may be preferrefag g@qlg
bl ank 15 mation of any chips. : hawvi ng a

‘preformed | obul ar end portion 28, It may be-noted that the

kadius of curva- this R Q]SS F:&az,glla},th el g)h?eﬁﬁ%&;@é to said

poi'nt screw where the

ture of the % qfrally arcuat e E

end i s heaviosgiiiator Outpydgigga yqrhgeﬁﬁlfattg‘%)fa FW@ §Brr°8ét(/bé( n' \ior ked
and the exceeflgmidl | dingimghed of f. t he | obes) of the
cross-section indicated by Accordingly, the screw of Fig. 1 may be 20
this line is greater than one half the width nade by the use of the sane
dies as are 85 8. ofA sﬁdbocdmﬂayedeﬂaaiem ammratlisemmpxieimgcan
illustrated in Figs. : t £y t with

t he | obes. “n %isgggartta’?ogqgf ﬂg lﬁ% f(anr%g calnr gu r cr Qbﬁ). on

Wth referenmteat frequgacysrelgteshdole, daflectiont fregusnent, in V\/m ch case the

feg(rjrrgzl tEteobI agkre raedmgégo ?c&cﬁé&@% (EB@) v glidq;glleb lh dadfi‘?sf Qfa‘r%af%irgln‘_ﬂ’ln' | tEg
i i | i ng

bl ank 25 | DK ﬁ%ggatsbsctspéqppuble {0 being “atdred wheh taufl "0 B

5. It is tchadwidﬂreboﬁr:k thaing @pération it bardefmmopmddssﬁr,g 11, a flat

die 50 of sim] ar coopgratl e} gl SS are rza@%ﬁeﬁ L}é IS shotvvn

‘havi ng another form ot SGPECT e n & PR As s

shown nost benaltwdredhvias, sa1d hhlcsopnmteasme ddmnggm@@rmpn, clearly

G oo thedie Tace dibiidl-BlfRopCBhlirbP! (4Bhi ) ayiigeaFipon 2

bl ank for 30 sectlon enera sec- the
type of scr éIAPBhd’@/ﬁP@E}SlPZﬁgtO 3sahévﬁﬁsj dgsa signal and. @nswu%rlnp@tl ing the

circul ar porgspshsive & daﬁ'&eéé&ﬁidatd%té oéa?har f%?ag‘@ne&@ﬁh Oﬁn' Bnﬁ%

f the bl d t
ok ent ot trea qoatol Signsl CPIES 4hU iscdoulsd Bna- PARAPhAAPED | he

first rounadfshaitk guoillaton. tollvondicd 20fiek- nnfmnguﬁsquency of said
oscillator being compensated partly in accordance with said first
.data signal and partly in accordance with said second data signal
wherein said oscillator is included in an integrated circuit and
wherein said second data signal is programmable during the
manufacturing of said integrated circuit and is non-alterable,
afterwards; characterized by
' a deflection circuit output stage (99) responsive to said
oscillator output signal for generating a deflection current (iy) in a
deflection winding.

| 9. An apparatus according to Claim 1 characterized in
that said oscillator (31) is included in a phase-lock-loop circuit
(30,32,33,31).
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séqti on for rolling threads on the |obular one of a pair, and in this case
i s adapt ed 35 work-entering portion 28 of such blank. ThegeCat g¢f71$t
roll threads on the |obular portions 100 sections are shown
incorporated in a so-. of the blank in the rolling section 51 of

called flat thread-rolling die, althoygltetacd the die face and thereafter
to roll threads to  be und,er#‘%%t the sanme general on the
circular portion of théhg frae-rwaripg frequencysafede basuranielledcor por at ed

in rotary orhodggitadnoScillatot 819i B fadjested! bpopeiprniing of4@ fRk@netary

thread-rolli dies. e, two ortigns of the blank are threaded in
one 105 déta sigal Fﬂ%ﬂﬁtéﬂﬁéahzsﬁ%ﬂmg&i © g el R MO8 ont i nuous
stroke of theomveratr €48).e. The programsenigesanfesgeherfitdtydptar sigredl amgul arly

- Int h ' . duribendi ' 44
and val | oys 06 GpraKaabIe. o TR0 bRErEnbRAC, dong, durb@ hiaciiifer
conpl enent ar§f @owaier that tineludsst thei@seillator.  Sesecand sata signalufBATAnoot h
cont' nuous dip that i¢ouieRCtiont o nickbptdiesser €353 Vigas! HR! (BUS) whd,

stroke at the point hreadi ng q : | east “in the
fini shing set@ dns2eoRd amalog-khdigitalyiconnersr (4dn tndbeapacillaten fiary

die facefas woigwthenostila®dr free-running frequedcyt e ptéeidearfop! ank portion
begi ns. Both Hovvezi?)r, ag sh?vvn i(p Fiﬁ. ]13 the inclined .the

| obul ar and YPSHECEoFPIHFISAEON,ns TBF furst data slgnglyis; EMUDNE: AR of ¢ he
die face in ddta edioesf adéharsecdndi dath isignrlt Iy et sihswmnei against datal

| ongi t udi nal .4} .on,.LS | hap dgl I r i ng
sub-section ?gbésﬁ?dél%&lgw tfd %gf:ght#g ﬁ%q‘d?%‘gﬁ d‘zitg?ée(?é@;taof bunps 47
and where iwlaiiyelypararewt rangef of nealbpsnk Gonseqaently, datajeprasssatshs 48

whi ch fpsm thevanestht R o d@@;siﬂ'%eat SieR3fiBhARC Thaf g€ PN eObséTIRASH Lfres. Sec-

and | obes respectively of the thread in the tionb5b nd 62, .and a
finishing s ndﬂgegrgquency tpﬁblﬂ‘éﬁ%tpg’@t"ieor?cﬁ’f‘"@ﬁe?@gr gw.tﬁTﬁ?? Shepales
and 63 wher ébédre tlweeabke.are rolled to their
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55 .both the round and | obul ar portlons of the

fimFshed. form . " | ’7

120 r bl ank to be threaded- 91ﬁultane0usly Dby per- © . As .shown nore
clearly in Fig. 12, the n1thlng the-axis of .the. bl ank in.the rouf
portlon to renmain at a
substantially constant section 54 fo?/rolling t hreads on the straight

{ | obul ar portion 17 of the

A

| obul ar rolling section 51.includes a fTat

di stance fromthe flat .die face 42 whife the

screw and an in- - 60 axis of the l|obular portio

clined section 56 for rolling threads on the
relative to the adjacent scalloped #apered
bl ank. In die face 43. =
relieved plane die surface 57 is t{}—h'

blank is rolled provided adjacent fhe ridg

't he bl ank can

undul at e

1 16 of the
‘addition, a

ds, as a screw

54 and t he

ief so that the

T

| ength of the die face shown in Fig has ffici
round portion - 65 8 and 10 the h qf e ?rem/axfk_mﬁrl of the
'l s e

blank is out of contact therewith an
1, 022, 355
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Ciancription : paged L. to paged L.

i Wr nmtted to undul ate as the |obul ar bl ank ﬁoq,%’}’mm 3 The mm?’ & aﬂmd%

in the work- portion is threaded. {s) ';933@11{2‘3&:{. R€sed 7.
portion decreases toward the work- ln Fé g/‘\lﬁwfﬁ shqm@to end‘;,;w;yew.
of the entering end 84, however, and the thread round “bl ank portion

ipfi nd &mg 57

>4
=581 e iR LT T
=

rolling section 52 at its crests 85 becone |n%aga§|n I%hl
finishing end, including the ggjaGed ' 3 ok
70 pl ane surfaced por g

jgs. 18 and 19 is
illustrated a bl ank C t hreaded 67

required for the screw the Ifungsnumﬁ aﬁaltes to dmlmsbdlratoapér edvisleot dmpland t he
die as the Z]lgl;? dls”@na@xﬁé’“aﬂ@r@ el prEE Q8 @cﬁl%l%d b ar%'i‘éj sﬂgﬁ{u‘ on Of

the blank jis t ar en n
is to be uhderstood tha e‘(ehes‘BBrfi A%y, 0 i i€ e"l‘?‘PUsts’rcd‘caeﬂ %r é%?@é@‘l’y by

the end view b¥ rezﬁztmvely S$camehi0¢ zhelengcurehl byv&d aseshaensunfage b aFig. 19.
Figs. 22 and e e \ a | the
ﬁfi‘] Ingl%%vﬁéP TESR. ¢ o ’Pf\g ﬁéja%q mtégsxgyhtg ﬁ\odu(i]gt

sane as are use’ 1n na Vded on
the section 521deo swnals to form SOAROS s¢fbvhh€| RCIBEQSsTeXOseniativd . o hhs bl ank

Fig. 14 shows wismt rt@nﬁéedlsmgkuon 123 oM C ho é}afﬁchaomen@heshamxa rbron 76,
a | obul ar 15 I ngl udes the end, of the EOnlshl ng section. 60 Bﬁé medi at e

por tion 770 andie, ReAFE Wil SRl displayo informytion.naht 5aRAIng A AEGCEBPEI on
and the begi neircend por tsymehvé@ized with ng nfnchhenizing tsipgalseommine6l of the

round In Fi %{ﬁm C I porxjon 52 of

the die face ¥ith %ReaMaégel 1h sim }Qﬂ‘ arn? éﬁrﬁg?sne Vlla% gi lg‘lzk)lut Ah%w ng

As shown in FFEFC"ISd ee hsYdrpBizinar sighal raaVoagnwnmi.tSéqrmlsatre @igank
"\portlon 71 i nfférm oQQ;je(ft@M;laﬂ msikéi ng sectlons 51 and 52 of the die posed

Betveen g ound i ST RAAR 0B sypepd RO AghEpIR R S I
at a rate which is stable. Because of the presence of noise it has
become common practice to obtain synchronization of the
horizontal deflection circuit with the horizontal synchronizing
signal pulses by the use of a voltage controlled oscillator. The

20 oscillator is controlled by and is included in a phase-lock loop
(PLL). The oscillator generates a signal at a frequency that is
equal to the frequency of the synchronizing signal frequency fy or
its multiple. Because of the PLL operation, when, for example, one
synchronizing pulse is obscured by noise, the rate of the oscillator,

25 nevertheless, remains substantially unchanged, and the deflection
circuits continue to receive regular deflection control pulses.

Typically, the free-running frequency of the oscillator
is determined by a capacitance. Disadvantageously, the capacitor
has a wide range of tolerance spread. Therefore, the oscillator

30 free-running frequency may need to be adjusted to compensate
for the wide range of tolerance spread. In one prior art
arrangement, the oscillator frequency is adjusted according to
data signal obtained via a bus from a microprocessor. A digital-
to-analog (D/A) converter produces an analog signal at a level that

35 is determined by the data signal for controlling the free-running
frequency of the oscillator.

- Typically, various power supply voltages for -operating
stages in the televzsmn reccwer are produced from retrace. pulse
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_direttion of the die, which makes such a tion 73, so that such screw can
be forned pair of dies considerably |ess expensive to by

thread-rol I'ing dies somewhat simlar to manuf acture than the partially
scal | oped dies those described with refergnce to Figs. 11 25 of Fig. 8.
Al so, although the dies of Fig. to 15. The die face portion 51 would be
90 8 thread the | obular and round bl ank por- flat in the transverse
di rection, hovelvages Ipr&duced int aohsrigbmuilt 8yeack| yansfvemepeeduat whi ch

parts the fzf&pq?rgbﬁgggégu?p%bmﬁ%ﬁg%dc %apl ﬁsden%nﬁcﬁgnmpqhghr eaded is

not apprecia eat er ne in a tapered
than with thef®aRengy @fotherihprizpntal oscillator. .or Begausendd netmali on in the

| ongi t udi nal @pé¢ration e hoﬂﬂ@dﬁﬁﬁresdlnaid?r ?ﬁ!éﬂu@ﬁc?' anksnsahngidi %Ffte€§ tion
it 1s

th re t ach other rov 1,
\élme5| rabisg%fha{’8 ﬁg SPERLY; HQ téggs‘ér péfbda’gf%der@%llfe%{}rmﬁﬂr%%‘ﬁ% n
bl ank shoul d Hevedeatgn edsthea povedrl sepphi.ghHowewer) shoblt quoortdonssdafa t he
bl ank. sEankl P tdem) @C&Pttpkh%fm%rﬁ%ﬁcrd' Hhs® ’}?le hog}? oRfVi ously

explained with reference t g he sane arcuate % g)y? Cross
section as FHEAUeNcy (mag brrome Eek £Xammes 1N ofhr e480 fseq@eerayd so-
that the | obuteuidr @éiulngnsacﬂemsmsﬂest&qfortzhﬂnhlotam%the tfanRistded, that

[ full'y go0 f t th f d,
eapect al 1y ac 219(2r, f, SEEINEL SIRNG dotthgkl Tl Woes S uib VBHasBE T g
operation to C@Hﬁehﬁﬁg &l enpmgzedo Ages onf |tbectfm§wqr shbln erroneawsi nt ai n

the blank in 3a@GOBEMANtcAY 'o@@ﬁlatasoﬂ relspitt B? MEIFENSH S M Figs. 16 and
20. rel ati.ve to the dj es as t e bl ank rot at ed. _However, as the

thread appr oaPHECRIRECSSRL NREcange Of, Afqr; ﬁ?‘?f“r? f AE4BE- | AL ABY 2% of the flat
portion of thdesicallw, t6 hadjusesthe dfee-hendiagesfrel@dncy of dihes ostiltater t ype
thread

"L BB ke SRRl TR LRI E
round t hread Brenufacturing, but to limit the frequency vanauon range of the
oscillator, during normal operation. In this way, bit error on the
bus is prevented from causing a potentially harm producing
variation in the oscillator frequency.
20 A video display deflection, embodying an aspect of the
invention, includes an oscillator for generating an output signal at
a frequency related to a deflection frequency. A micraprocessor
develops a first data signal that is susceptible to being altered,
when a fault condition occurs during operation in the
25 microprocessor. A second data signal that cannot be altered via
' the microprocessor, during operation, is generated. A digital-to-
analog converter having a first input responsive to the first data
signal and a second input responsive to the second data signal
generates an analog frequency control signal that is coupled to a
30 control input of the oscillator to control a free-running frequency
of the oscillator within a tolerance range. The free-running
frequency of the oscillator is compensated partly in accordance
with the first data signal and partly in accordance with the second
data signal. A deflection circuit output stage is responsive to the
35 oscillator output 51gnal for generating a deflecnon curfent in a
deflecuon wmdmg
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bl ank portions should be such that they may main shank, that is, the

" radi us of curvature be rolled snmoothly between a pair of rela- of the
| obes increases until it equals the radius, 45 tively uniformy spaced die
faces. Specifi- of curvature of the round3thread. The flattened 110

cally referring again to Fi g. 6, the lobular arcuate sides between such
| obes di sappear port.i LS. of arcuate e wlateral tri-

gradual Iy as the | obul aﬂ‘ kﬁog"aoglﬁléhgs {Hf'éa‘es %I%’dﬁr&? slﬁ%e‘:llﬁ%ﬂﬁing
arcuat e si desedBodping- tht hmvennoul ahashagarol the plwgesobod Mefledtidn t he

arcuate | obes, % ent! f a gg@m{ nwﬂgd:‘ggdance with the invention 50
arcuat e | obes have |us of curvature, nmay he of any general type and
thread for- 115 e@@“t’-ﬁ&‘@ ohELh A qunegiﬂlaén%tfé‘?quieﬁcl’ Hel g -a

mre]ltionh I8 anyer¢éd & @%@hnSN?fS@QEeG\B Bamxarosecon@pnﬂieneoﬁ;ﬂ@al on ) lThe wi dt h
t hrough any ) entering sec aobul ar cross
section is ap‘éf‘%’%% g?yl?ﬁ%ﬂsfiaﬁf)g‘%"%%?? e§98‘f’ Wﬂaéﬁtc?édogr‘?:u'&{eev‘l”&ﬁ‘es as
des- t hrzgghaout nd80shiegr éesiheo FIGAIREu¢h goritpen tereminbedPaf of a

accurately fo g t I I e
uniformy Spa%lg%si& dbf&:rc%r”@b d%\elglq gilto uténéstulc{ugbdé/:a%}{]nsgae@ B;‘{\@r%ﬂon

Wi
apart rolling?®dfe th%céeﬁ'b‘?‘iqf? fig. or ‘its multiple jgs; ¢Qupl 'tomae&"cfoé‘rd iMeads in

the mini0 termlifaFid@b ofb6phast HétéGoBMON A bnﬂlfoﬂdh@H| axrm@;hwt
section reno r t ent i avention
extremty ar eglgzrnlarraﬂm thago}s "ﬁdlc?ﬁ g gqgﬁdgﬁgs %erpce Sund" r?éff'haqshank
81 and a tape manéngaﬂé r%mﬁuﬁpg@r@t% mgmtaﬁ@rféqtﬁcrora%mmlcapplc:d

t hread- f or m ngipaf tv t@b[ﬂﬂeﬁf é@nverter tIre thef ¥RkatesYa duRkhe 0.
termnating i

& 40« 125
bl unt end 84. CEREN eéﬁl Cf‘?ﬂp% t8na§5“ﬁ)é’§ termjnala 33p 05 % SUTIEBL £ -  appi ng
t hr eaded Iskr esumminga aroasganenpiih Cimsrt esurnmihpe armng eshenk 33f or

swagi ng threaﬂlsoci&e? PRGN cuPRAY i@l@NT._ Sum current iOUT is coupled to a
frequency control input terminal 31a of a current controlled-
oscillator 31 to control its oscillation frequency. Oscillator 31
- generates output signal Opg. Detector 30 and oscillator 31 form a
20 phase-lock-loop circuit (PLL) 20 that may be included in a first
integrated circuit (IC)100. The operation of PLL 20 causes signal
Oy to be synclironized with signal Sy. '
' A horizontal deflection circuit output stage 99
produces in a winding 34 of a flyback transformer TO a retrace
25 pulse at a high voltage that is used for generating an ultor voltage
U. Voltage U is coupled to an ultor electrode of a cathode ray
tube, not shown in the FIGURE, of the television receiver. A
supply voltage V+ is generated in a similar manner and energizes
a utilization circuit 98. A phase-controlled-loop, not shown, is
30 wused in such a way that a deflection current iy in a deflection
winding Ly is maintained in a constant phase relationship relative
to signal Oy despite varying beam current loading that loads
winding 34, in a well known manner. It may be desirable to
prevent the frequency of oscillator 31 from becoming, for
35 example, too low, 1o prevent harm -to elements of stage 99 or of
circuit 98. o :
The free-running frequency of oscillator 31 is
determined, in part',:.by a capacitor C that is internal to IC 100 and
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. and also has a slightly less but constant securing another body to the
parent body, 45 pitch dianeter in the |obular work-entering which screw

has a continuous rolled thread 6
1, 022, 355 Is permtted to undul %€ as the | obul ar bl ank portion.
The maj or dianmeter in the work- portlon I s threaded.

one11, 19, BOT YT SSCERASES, LAIE IRBL. Coppon 1, Sifecth S SO
bl ank porti onvidel tangg sécipr@ad 5ealats i o1 tolerastes. 8Bo pestioahty i ncreasingly
unfinished conpenkhd & Rfe SRtk 'rﬂﬁéé'ddfngolk%c@gj G€epaldifds eved toward
such end.

microprocessor 35 that is included in a separate, second IC 200

5 produces a 3-bit parallel binary data signal DATAL on a bus BUS

that is coupled to IC 100. Signal DATA1 is programmable, during

operation.

A D/A converter 41 produces a D.C. current il that is
coupled to summing arrangement 33 and summed there to form

10 cument iCONT. Current il varies in a range 0-15pA, in accordance
with signal DATAIl. The maximum value of current il is
determined by a reference current i41 of D/A converter 41.
Current i1 is capable of varying the free-running frequency of
oscillator 31 in a narrow range of, for example, 5% of the

15 horizontal frequency fy.

In accordance with an inventive feature, the range of
adjustment of current il is narrower than ultimately used for
tolerances compensation purposes. Because current il can vary
the frequency of oscillator 31 only in the narrow range, an error

20 in transmission on bus BUS, advantageously, cannot cause the ’
aforementioned harm producing change in the frequency of
oscillator 31.

A D/A converter 40, that may be located in IC 100,

_ produces a current i2 that is coupled to arrangement 33. Current

25 12 is in a range of values of 0-40puA that is determined by a
reference current i40 of D/A converter 40. The sum of currents i2
and il that are included in current iCONT is capable of varying the
free-running fre(juency of oscillator 31 in a wide range of values
and ‘with sufficient accuracy for tolerance compensation purposes.

30 In accordance with another inventive feature, a 3-bit
binary input data signal DATA2 that is applied to D/A converter
40 is programmed in hardware in a non-alterable manner, prior
to packaging a wafer that includes oscillator 31. The 3-bit signal
DATA2 controls the magnitude of current i2. A least significant

35 bit LSB2 of signal DATA2 has a greater contribution or weight

with respect to current 1CON’I‘ than a most s1gn1fxcam bit MSBI of
SIgnal DATAL. ' '
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pl ame surfaced portion 58 which provides In Figs. 18 and 19 is .

i'llustrated a bl ank cl earance between the previously threaded 67
required for the screw of Figs. 16 and | obul ar tapered section and
the die as the 17, having a round shagk portion 68 and round
portion of the blank is threaded. It a tapered |obular end portion 69,
which is 10 is to be understood that the portion 58, in- illustrated
more clearly by the endhgi sdluss of 7ehe three bitgt aladersningly fYar 4G vi8d as
shown, may bea(QcFbf.sidifal BIAFA223raniti@Inided by MHeaktate s provi ded

with thread ridges, t sane_as are 54l ] ustyati b for use in
meki ng the pl’O&&mrB?g& 82%“8%% %é s%%t?rb(ﬁ _@.thgg a?e JOEHBTCJSIO screw shown
in Figs. 20 aeranizals Plias 40tardad 40c. tespedively14 Raemgot He transfer section
of the f %PSE@@&?@?}%E@%‘%’ ey L2 2 MU opetates BF 4 B8hel b rar
80 i n o |t8bm0éwcrzé¥|1Pﬁgc%o#eevr:@ﬁ'ef£9ﬁéth%é Efe'a‘riﬂég 40 %@EtwL 78.
ning of the si0er trefigecsdely.onPdgrainiitig oundived relémgat 240 ARdor2Z3 s shown
a machi ne rolLLi tipn 52 e . die f . . rew 70
simlar to tﬁﬁfabcl)’fsgﬁ% ggqf%?{)at}t Peﬁ’aegi Ir:léfl‘sté] at”re cigxeeéﬁg\r}\%mlgn “f:‘i“gﬁ‘a 5, both
the | obul ar &894, 404 ssuf@e. i nt er nedi at e shank portion 71 inter- 20

Chank por O oo Spet! ons Tl delinlide Okicle ofl Serieped DELIRGNZShE T o TRl 7
shank portion face at in, profi n the | ongitudi na

and the Iobulpdpgfaﬁ?@&g:fsdg%‘c%é)a‘gﬁélpd? _appifed todﬁgécwr&er&qr gheafdiae, whi ch
makes such a valuorthag producémtcustaatt slcreqwat o, bforf oxample, 7.5uA,parr of dies

consi der abl y | threadsr gli4 di idqeilar to
mant act ure. ¢ Pan iR RanY 3 o S raRte 01500 (TR TR e T

reference to QUrERnt 1l 1s obtaiggd pyhen gheampst dBbHKAM PHeOHI%ENYF Fig. to
15. The dise fpagADL§ I"TROGE" Wl thebothe?Otwo bits a® ANrEALSEYe Mohkl ar and
round bl ank pofend P%:! s WM HAL VRIS AdSChicds 229 nd! Z5%are
selected to be programmed such that current i2 causes a free-
running frequency of oscillator 31 to be equal to the nominal
frequency fy.
20 When, for example, a logical level FALSE is required to
be programmed at terminal 40a, a high level programming
current produced in a factory programmer unit 60 is applied via a
corresponding contact needle, not shown, that is bonded to
terminal 40a. The programming current is applied prior to
25 packaging a wafer that includes zener diodes Z1, Z2 and Z3, D/A
converter 40 and oscillator 31. The current applied via the
contact needle transforms permanently zener diode Z1 to a
passive element acting as a short circuit. Thus, the logical level
FALSE that is developed at terminal 40a is non-alterable, during
30 operation. After the programming operation, the contact needles
are withdrawn and are no longer bonded to the wafer. Then, the
wafer that includes oscillator 31 is packaged into an IC package.
During the packaging process, the wafer may be stressed
mechanically. This can cause a change that is too large in the
35 free-running frequency of oscillator 31.
In accordance with another inventive feature, to.
maintain at least 5-bit bit resolution from the combination of
signals DATA1 ‘and ‘DATA2 over the entire tolerance. range after




~tions sinmultaneously, the speed at which parts: the face portion 52, and

the pair of dies can be threaded is not appreciably greater could
be nounted in the nachine in a tapered than with the flat die of
Fig. 11. or inclined relation in the |ongitudinal direc- 30
However, in threadi ng bl anks using diefas tion with respect to each other
to provide 95 shown in Fig. 11, it is desirable that the for the

cl oser spaci nger pqokagdgf oref¢teneadcugent i41 isblsaldctahaol Hahave at |east a

smal | strai ghﬁqaobnﬁdéom&aénﬂg@g' BQﬁanDEﬁeA l@m&olmapcnsatc %pﬁrilfl portion

adj acent the work-enterin revi ousg‘ r'6f erence to
of the same aP%q}é‘tgé“&oIPWGﬁ‘alméPé%% CELL20% a“EFg The ivalpg ¢fot necessary

t][laz ht he thr e%dr?m?»wh slgcbucﬁncthsp rhB&t sié?ﬁflb@ﬂiku'b@tr MsBlll ER Sangtr!:chaﬁ crests
o) e | oRes be. f.i.nj,she e a
suffici ent13 I enﬁﬁpt hat“hé)"ef}bqﬁ&re gge}sgﬁ%’gf &aﬁ sggﬂgﬁ{:pgt gﬁ‘ S‘tig%\oaﬁi

bl ank to gri psigoal MATAS. r withi r@p@penatclﬂnemmC@M'Iér|hgtlaadwaifhme condi tion
is clearly Shf}‘é’ﬂuency té@%iﬁdﬁi Nah8e Qb?ﬂ:‘ét o'ﬂ qscoara%fagm gatation in the

screws shown in rel at |es as the blank is

r ot at ed. HovxE\?é‘Pta‘%%d t"’rféert Hhéaﬂa%‘p‘%ﬁlﬁﬁcﬁés[htehé"%fﬁ&nk 40 A limting
factor in the use of thPutingt o atartidmrbmedth<—10§¢[ev@ I?h@ndrsstil&s@(lhe

Fulty forrba, CHERT Shctee: Pl o bRRAGEESwkll 0BT ahe RREECROC' Oy
the |obul ar PatgyedgrabADAT Mo thaefreoundning deefjusacyhef oscillator ahk
Curvature.  tat S SOONOT by CRYICREICORT i OBIY (g ekatple, 3, | 261 Ches.
i ncreases unt FIdVARtagHRLs gy't ﬁgcﬁ%‘?&taﬁ‘g“@?v@%{%z f%r"rﬂryagfﬁf@é ‘g
faces. Specifthe effecewfvat dae efrot hia stgmdi DATHRY . is Tiedativedy t @neld, all0
cally refeqri ﬂgngﬂlﬂﬁo{gl eﬁkg ors3 blISh%Ug Lga?l'ﬁot ac{a(ﬁ'ﬂ'éltf ﬁg&?&aﬁﬁt&fa&r‘l such

| obes dlsappear
gradual Iy as tméhpoﬁ'ﬁﬂaﬁﬂﬂ‘lr@fa@sﬁl bﬁﬁ@s 3:1nttbat could ‘harm stage 99 or

circuit 98. Such harm might have occurred if signal DATA2 were
also coupled from microprocessor 35 to Df/A converter 40 via bus

BUS and a transmission error occurred in data bits associated with
20 DJ/A converter 40.
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angul ar shape having arcuate sides 29 nerg- the circular shape. I ng

" snoothly with the arcuate | obes 30. The Screws in accordance with the
invention 50 arcuate |obes 30 have a radius of curvature my be of any
general type and thread for- 115 _7_less than one-half the dianmeter in
the corres- mation. .In any case, each such screw has a pondi ng
section. The width through any tapered work-entering section provided
wth IWBIARIISCCDAIMEDL SN i s approxi mately constant a series of

t hreaded arcuate Iobek;, as dgs- . th ?rﬁq:hout 360 degr ees so that such
portion cribed, for ‘acctyat&fy ‘i“éP}ﬂynng% S COMHTEHHS 55 will roll
snoot hl y bet ween uni far mspildgace® 1) fwr lgenheating \im@utpuquegmali (@Qpl)y
mnimzed, ;12 rde. .nol L1 e f i whil e the
thread or #h?egggu?l?fp}atqgsrr#llﬁw ot a ?%ﬁﬁgg?h ({%&éﬁgc{? is shown a

machi ne ci(HQREGONSAdNK section renmote from the screw 80

el N : . . ! e ol o
and Y MOaue ‘”%S?2&%h’“ﬁ%?’k*@im?éﬁ’@‘n?"z"’f{%gﬂ)?f’%‘?r RS
gb‘g%ﬁth goﬁw

stri ppi ng thagp 1 | BIGERHDIN (e deiRg ligfe 98 OPeEMPRar to

the screw of Fig. 1 dybute (ZDaZ2Nd3) Bf asccondidta YWenaCUNATA b§: -
125 bl ﬁgt end 84. ,The,t ad, formati on 85 has 1. A flutel ess

hr i
sel f -t appi af HF R dbes@}wg’ dlgl%%ngPeothnoﬁ'i’tch dianeter in the nmain
shank for swaging taredizdslito-amlpgr ecnveoty (4hd0) haemg alfist has a

SLION LY B ISBIIESHY) (SGRIEHI RO ol il My o1t D00

cont i nuous Seépnddinpyir ENISB2-LSB2) responsive to said second data signal
for gencrating an analog, frequency control signal (iCONT) that is
coupled to a control input (33) of said oscillator to control a
free-running frequency of said oscillator within a tolerance range,
said free-running frequency of said oscillator being compensated
partly in accordance with said second data signal such that
variation of said free running frequency via said second input is
prevented by said second data signal being unalterable during
operation; characterized by

a deflection circuit output stage (99) responsive to said

oscillator output signal for generating a deflection circuit (iy) in a
deflection winding.

. 2. An apparatus according to Claim 1 characterized in
that said second data signal (DATA 2) causes the free-running
frequency of said oscillator to vary substantially less, when a fault
condition occurs, than if said second data signal were susceptible
to being altered via said microprocessor (31).

3. An apparatus according to Claim 1 characterized in
that said oscillator (31) comprises a horizontal oscillator and said
deflection circuit output stage (99) comprises a horizontal
deflection- circuit output stage.

4. An apparatus 'acégrding to Claim 1 characterized in
that said microprocessor (319 develops said first data signal

e . C et _lm;n'egt Sm;
R0 R O i s the rep
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1, 022, 355 formati on on both shank and work-entering formation on

" both shank and work-entering end portions, wherein:- end
portions, wherein: - 55 (a) the said shank
portion is fornmed with (a) the said shank portion is formed with
a plurality of thread turns having a a plurality of thread turns
havi ng a 5 pitch surface which is of circular shape pitch
surface whsRT£ Pf oml E\Clear(bI?@QEQ:oupled to said digifalCicRaRaldgct i on,
in cross- sectlon crest of the tﬁread on t he wor k- (b)
the crest SPRYFECEnfAhY on the wor k- 60 entering end portion

has di aneters enterlng end portion has dianeters whi ch

(igcrease progr essi vehy tR aPP ratus accorg'm e%eéfamprf%g%ﬁ%lrt\éelé%?tovvards

t he wor k- et er*R el ng tip,
(c) the ththeadsdidr setonah dmat:hgnabr(DATA () it ke velopead bynanhe end portion

has ter h p h surface a pitch surface
which in Crggrsausoenc?'? 3 ﬁdégnpengle%éﬁﬂ 2L 322 o?g(}sect ions in the form of
general ly is of arcuate, triangular, | obuI ar shape _ arcuate
pol ygons, 6. An apparatu§2JHPdATL YS! Elamer MarsbterBE@eiM th

that said digital-to-analog converter (40,41) comprises a first
digital-to-analog converter (41) portion that is responsive to said
first data signal (DATA 1) and a second digital-to-analog (40)
portion that is responsive to said second data signals (DATA 2) to
produce corresponding first (i1) and second (i2) portion signals
that are combined to form said control signal (iCONT).

7. A video display deflection apparatus comprising:

an oscillator (31) for generating an output signal (Og)
at a frequency (fyg) related to a deflection frequency;

a microprocessor (35) for developing a first data signal
(DATA 1) that is susceptible to being altered, when a fault
condition occurs during operation in said microprocessor;

a source (Z1, Z2, Z3) of a second data signal (DATA 2)
that cannot be altered via said microprocessor, during operation;

a digital-to-analog converter (41,40) having a first
input responsive to said first data signal and a second input
responsive to said second data signal for generating an analog,
frequency control signal (iCONT) that is coupled to a control input
of said oscillator to control a free-running frequency of said
oscillator within a tolerance range, said free-running frequency of
said oscillator being compensated partly in accordance with said
first data signal and partly in accordance with said second data
signal wherein a least significant data bit (LSB2) of said second
data signal has a weight, with respect to said control signal, that is
larger than a most significant data bit (MSB1) of said first data
signal and all the bits of said first data signal have a combined
weight that is larger than the weight of the least significant bit of
said ‘second data 51gnal ‘characterized by
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15 *(d) the polygons include an odd nunber I nternedi ate arcuate

| obes having a of symmetrically arranged arcuate

| esser radius of curvature than the said si des whi ch nerge
gradually with inter- si des, and _9- 70

medi at e arcuate | obes, (d) the maxi mum w dth of the |obul ar
(e) the radius of curvature of the said pitch surface of the said
end portion 20 t t ur a:3S | ess
than the di aneter of theefgtll'érigéq irbi Bﬁt;ﬂit gﬁo% (@9??3?@3@%1?%8%0 ssedc ion is

greater th#FCBAtOEHOY Ut SN Ecnre EEHETALIG e@ddqﬂlﬁq{son current (1y) in oghe- hal f

of the w dtd’ef@éctmhmhggﬁg on the shank portion, and, 75
section, and (e) the | obular pi tch surface

mer ges - (f) the radius of curvature of the said snoot hl y
with the circular pit&h Airvideo Zhsplay deflection appamtubec@npeigimgtr face in
each face. % egti t 1y
72°A screw according 3 @ cﬂlato& gj‘ls) %P%é}{e?éﬁng &b &Rph% s‘-ig{?gx g@t&g‘g hal §

of the wi dtdt ef fmmnncz rehectdautro a tdeftecdinh ifmeequenadi;at e shank
portion is provided b;?t gtrege&%?e(ﬁl} wef kdevelopmg 2 first @5tﬁ5§1gzﬁqt on.

enteri ng en Qrtian mal n SCrew _accordl ng to
claim i, rﬁ%ﬁ O)pélPQtl &, SUtSﬁ@p&lhkeaa ‘P@ﬂﬂa@itsﬁ%n“th@@ dafaplt 30 the

sai dhar cuat@rp.ntmgoro%calf@ &grxagcgpé@twn inl Yad "RACAS ogsmkr por tI]9n havi ng
DL S s of L R LSS TDR RIS Al hnnbec®
i nt er nedi atlee azlterede viabesid mxcgop%cmossﬁm:ﬂgoopd:rashmpe as the thread
Ig:)ered end porfl oﬁ\ sgrgﬂélgﬁc%r g}\}\gﬁ)réon eagggr |(8§h‘ﬁ9 clt%éméo gs ggct |hgn
8. A screw apsbrefspgnsivecitai said first|datm signal and a second input
responsive to said second data signal for generating an analog,
frequency control signal (iCONT) that is coupled to a_control input
of said oscillator to control a free-running frequency of said
oscillator being compensated partly in accordance with said first
.data signal and partly in accordance with said second data signal
wherein said oscillator is included in an integrated circuit and *
wherein said second data signal is programmable during the
manufacturing of said integrated circuit and is non-alterable,
afterwards; characterized by
' a deflection circuit output stage (99) responsive to said
oscillator output signal for generating a deflection current (iy) in a
deflection winding.

| 9. An apparatus according to Claim 1 characterized in
that said oscillator (31) is included in a phase-lock-loop circuit
(30,32,33,31).
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35 on the work-entering end portion is of equal 2, wherein the radius of

curvature of the said wi dt h t hroughout 360[err].

direction away from the tip of the said 90 4. A screw according
to any of the pre- ceding clains, wherein the arcuate pol ygonal
tapered portion until at a point on thR&-main thread of the

wor k-entering end portion shank the said radius of curvature becones
40 nerges snoothly with the thread of circular equal to the radius of
curvature along the shank portion in the region of the juncture
pitch surface of the thread on t baTaasnGRABRNEONPROLLED of the

wor k-entering and shank portigesr.ator9roR Al Vit ssiSEldy t appi ng t hreaded
screw 5. A screw acctordimg to any of the pre- substantially as

her ei nbef ore described with ceding clains, wherein the arcuate
pol ygonal reference to the acconpanyi ng draw ngs. 45 cross-sectional

shape of the tapered work- en}\%rsmﬁd portion continues slightly

onto Agents for the Applicants he ,shank portion imedi ately
adj acent said STANLENhe Ploepiraviaing g of a bust apetretiednd portion
and mer ges snpotiPdyial illat 1) i S ' he eound shape
of said shank port}) gn oscrftator a)r tl%r%(ﬁuggtéerw R{;%%rtagﬂ%ﬁé] ‘gog h?g[. A

flutel ess sel #3@apignal hTAddd tately coupled to a digdaktn-apploge,
for swagi g tbomadser (40). pamaet phoghindnihg causes e fidsi&dadh sipHaAl tPr
el pebe RERUIRRIOUISE SOt AiAE RGN, Wi maputzgurin
G Ce' by Ches oyt o1 s At mPkLBRH: 03] RaFat 5 (DU B2
: - a mi T er amat nd <>
Sout hanpt on 59{4 daI gggc’mé’ z{]rgaqg’g-t\c/)\{c%g%falfcoC)aneV}@rC ?4f)o%eamenao%m Fatgr tcagnned,
10 vary the oscillator free-running frequency to provide for
tolerance compensation. The first data signal is immune against
data errors. The second data signal is not immune against data
errors but can vary the oscillator frequency within only a
relatively narrow range of values. Consequently, data errors are
15 prevented from causing a significant change in the oscillator free-
running frequency that might have occurred had both data signals
been alterable.

- FIGURE 1

This is the replacement shest
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