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CBAﬁﬁkSTQP AND ZERO TRACK | NDI CATOR FOR DI SC RECORDI NG APPARATUS 5 Thi s
rnggﬁfion relates to a crash stop and zero track i-ndicator for disc

-recording apparatus to provide for identifying of the fz&}gk?g@raok (zero
i

track) /and for limiting the travel of_ the heads across to prevent.
mechani cal crashes. 10 Disc drive aﬁphfatUS'utilize di sc recordi ng of

~information onconcentric circular tracks. Tracks are witten and read by

magneti ¢ heads which cooperate with the surface of .the disc. Various

met hods have been used to position the heads 15 including head screw drives
and the band drives. Band drives are shown and described in U S. Patent
3,881, 189, 4,161,004 and 4,170, 146 anong-others. These drives convert & .
rotary notion of a stepper-notor to linear nmotion of the read- wite heads
whi ch are nounted on a carriage and nove radially 20 across the recording
disc to form adjacent circular tracks. .A new concentric circular track is
formed at each _step of ‘the stepper notor. -The spacing of the tracks is
dependent - upon STOF AND @quggnﬁ%lﬂp%fw?%tf‘ i BRSE RRCORRENGt or shaft
undergoes with each step and diggggggTﬁg: the pul | ey upon which the band is
25 wound. During witing and reading there is a need for identifying the
tracks. GeneralTy tThe tracks are counted and |1 ndexed froman initial
position. In_the art this has been the 30 initial outertrack which is
referred to gsngpaEquaggan_relates to a crash stop and zero track

indicator for disc recording apparatus to provide for
identifying of the initial track . (zero track) and for é:?
limiting the travel of the heads across the disc to s

prevent mechanical crashes.
10
Disc drive apparatus utilize disc recording of information

on concentric circular tracks. Tracks are written and read
by magnetic heads which cooperate with the surface of the -
disc. Various methods have been used to position the heads
.15 including head séréw drives and the_band.drives, Band dfivés

' are shown and described in U.S. Patents 3,881,189, 4,161,004
and 4,170,146 among. others. These drives convert rotary
motion of a stepper-motor to linear motion of the read-
write heads which are mounted on a carriage and move radially

20 across the recording disc to form adjacent circular tracks. ‘
.A new concentric circular track is formed.ét each step of the .
stepper motor. The spacing of the tracks is dependent upon €;
the amount of rotation that the motor shaft undergoes'with-
each step and diameter of the pulley upon which the band is

25 wound. | '

During writing ahd'fead}ng there is a need for identifying
the tracks. Generally the tracks are counted and indexed
from an initial position. In the art this has been the

30 initial outertrack which is referred to as “track zero”.



! 2 - Thus, the head positioning apparatus nust provide a signal
representative of’ this position. Such ‘apparatus usually includes so call 3(5

crash-gtops. These stops 5~ provide a,mechanical fixed stop which
‘prevents novenent of the carriage past its end point which mght physically
damage the equipnent. This is necessary ip the event that the el ectrical

controls fail and attenpt to drive the carfilage past its safe linmts. 10
In the prior art’ tihesf rcaskheadrmosstiyniagthpbhzatiuermestdpstviige rasigriaden

i ndependent |y adj ystabl e, _The adjys Df.:Qf. the track zero and crash stops
during manuf act-urggggegggaﬁlggd‘?ipve %gg }bté'en'tedi ous and tine consum ng. 15
It is an-<6bject of the present invention to provide a crash stop and zero

trgck indr‘éh' ator f R @bafaltrugfc&rzﬂhm i%@ﬂ%étébsc'hﬂe‘g{'li:ﬁ&ht mgaer Thpas iﬁt:b;m
and crash stops are ua i Xxe nd .ngn- agj.ust abl e Accordi ng t.0, .t he
present i nvent’i on p[rﬁgy F‘s"’%?’ﬁ'{g("&gd%ﬁ‘eer%% S%PJW% moveRsnh ofr Btk

I ndi cator assenbl yakoiage patoith egd gopat ahdch ol githebysivellnckuaiengha drive
motor having a driye;shat! GRUD!Q0NdQeBaly BEAeUliahE ikt BN IBERSLIC heads

of the recording apparatus, the asse conprising a stationary swtch and
stop assembly nourfeatirolsnfaideang attem@thbrdrite she carmiagei RRFtdid sty ldmhts
novi ng crash stop and 25 zero track indicator nounted, in use, on said

driive shaft for rofatjon therewith, the noving crash stop d_zero track
ol cator | el iy b Brbor w2k e exatSrrta att S e ol Brdhave kithe:
and are not - indepi_enddmde;ztl.ya'dﬁnsttamee e adjsnsamrangempt:_sétckimothei stop
assenbl y in both difghldaps driddhiliABeal bPG SHAf brbf hhllidech N2a20af bna 30
rotation, and-thereby said head hovenent, and to activate sald swtch to

i ndheat e zero trac‘_iémlenc@ﬁé‘“’d‘igrect ion of rotation.

15 It is an cbject of the present invention to provide a crash stop and
. zero track indicator for a disc recoi‘di_ng_ apparatus in which the

zero position' and cr_ash. stopé ‘are mutﬁa.'l.ly fixed and non-adjustable

-Ac'cord_i_ng. to the present invention there is provided a crash stop and
20 Zero tz_'a.ck_' indicator assembly- fof a -recording apparatus of the type
including a drive ‘motor having A drive sHaft coupled to a linear
: dnve to move magnetic heads of the recording apparatus, the
assembly col_nprisi_ng a stationary switch and stop assembly mounted, in
use, on. the hbusipg of said drive motor; and a moving crash stop and
25 zero. tfack indicator momtéd,'in uSe, on said d'rive shéft for rotation
\./’ g ' therewith; the moving crash "st_op and zero track indicator including
< . a pair of stops which arée fixed relative to one. another and are not-
ir;de?gngi‘en_tly adjustable and are arranged to strike the stop assembly
in both directions of rotation.of the shaft to limit the shaft’
30 | rotation, and-thereby said head movement, and to activate said switch
to indicate zero-track in one direction of rotation. '
The foregoing and other cbjects will be more clearly understood from
the following description taken in connection with the accompanying
drawing, of which:
35

Figure 1 is a sectional view taken along the line 1-1 of

[}

W\



The foregm ng and other objects will. be nore cl early understood fromthe
b owi ng description taken in connection with the ‘acconpanying draw ng, of
ich: 35 Figure 1 is a sectional view#aken along the |ine 1-I of - 3-
"Figdre 2 show Rfgure 2r shegingliai varringeadtbre aebnatytsni Iagtbodighe i nventi on.
Figure 2 is a n arriage drive including drive motor. 5
Figure 3 is anagﬁd%ﬂ ewn% ﬂﬁg‘ not or show ng the noving crash stop and zero
track indicator and the switch and stop assenbly. Figure 4 is a side
el evati onal vi Bkgwfe 2hdsca pllansvigy afdazearrimgacdrive énclydiow. didve Fi gures
1 and 2 show apess actuator assenbly enpl oying a crash stop and zero track
i ndi cat or assenbly enbodying the invention. The actuator can be used in
connection with a conventional disc drive preferably with a disc drrve of
the type stfownFigiereddsdsi e @#ndnviess ofpshe motREgskeviagi she Newving -
4,323,939, dat efadiprsitbpband 2o Erddkiirdd tARD kh&HBRDIsSCEOR VE ASSEIVéLY AND
READ- VRl TE REALY, £\ TGBsafshyassi gned to the same assignee. The actuator is
~seen to conprise a step- per notor 11 having a drive shaft- 12,- a hol | ow
pulley 13 is carrled at one end of the drive shaft 12 and is adapted to. 20 _
recei ve a dri vBigumed 414s amebaMameh@lie&eanOfnﬂw qyesbls:imp and

zero track interrupter.

o

10 Figures 1 and 2 show a head actuator assemblv employing a
crash stop ami:mnn track indicator asgsdﬂy'eﬂxxbﬁng
the invention. The actuator can be used-in connection with a \“}'
conventional disc drive preferably with a disc drive of the
type shown and described in U.S. Patent Registration No.

15 4,323,939, dated April 6, 1982, entitled HARD FIXED DISC
DRIVE ASSEMBLY AND READ-WRITE HEAD ACTUATOR and assigned to
the same assignee. The actuator is seen to comprise a step-
per motor 1l having a drive shaft 12, a hollow pulley 13 is

- carried ‘at one end of the drive shaft 12 and is adapted to

20 receive a drive band 14. The band includes an inner portion'
secured by a screw 16 to one end of a carriage 17 and a pair
of outer portions secured by screws 18 to the other end of
the carriage. Preferably the drive band includes a U-shaped

- spring portion 21 to maintain predetermined tension upon the

25 band. The center portion of the band where the center and _

outer portions merge is suitably sécured to the pulley 13. N4

Rotation of the pulley clockwise or counterclockwise winds

and unwinds:bang'portidns ohto-fhe.shaft to move the

carriage. The cartiage'includes spaced bearings 23, 24 and.
30 26 disposed in a triangular configuration. 1Iwo of the bear=

ings 23 and 24 are adapted'to ride along a fixed way or

track 27 while the other-bearing 26 is adapted to ride

along a floating track 29: The track 29 is supported by

N



secured py a screw 16 to one end of a carriage 17 and a pair of outer
portions secured by screws 18 to the ‘other end of the carriage. Preferabgﬁ
the drive ‘band incl udes: a~U—shaped spri.ng portlon 21 to maintain :
predet er-m ned tension upon’the 25 band. The center portion of the band
where the center and outer portions merge is suitably secured to the pulley
13. Rotation of the pul | ey cl ockwi se=8r countercl ockwi se wi nds and unwi nds
band portions @nggringe 3sher tother nieed 1ibst n(B%hBIﬂgaa:ebyTbe waer kRge i ncl udes

spaced bearingg,.2&. 2?9452.;‘1&%0“32@@132 g:lto By na@géllggarggggl guration.

Two of the bear- are a a fiXxed way or

track 27*while? ?h%“‘gtzﬂe?'“ pHRPAGe RPntact Jifbe fhe lr’ﬁ ge %W@Ya T84t i ng
track 2% ?Theprouies?8 selfsaiponinag nbybackla'sh drrangepentridh or ot her

resilient rﬁanaimhﬂwh!ai-caﬂd qRctdiaedd Bekridd 298é Nthel BardRGel GO tO
ITB.I nt al n the bgaréen OVI d{; m%ég {l?tal Iggtoql Bgigg({ SI\@EL% tﬂ% Xed

trackway. Thi ar rangenent wth 5
M ni num wear . aﬁﬁg?‘?ﬁﬁaé:&géd"beér' Bhdy %%e a*f?ig Ppnil i Gegd 9821 RESIgRERscri bed in
nmore detail i ntouthdJmamedasiigmes. Pat ent Regi stration No. 4,323,939, dated

April 6, 1982, assigned to the sane assignee. The carriage 17 is rel atively

ol Orai 1y o naincrrAgh A7 0 SRR RRE el SR TeRHE BRI D0
v 10 an E-shaped or other suitable mount 32 for a plurality of

magnetic heads 33 which are adapted to cooperate with one

or more discs associated therewith. By controlling the step-

per motor 1l the carriage moves linearly along the track

27 to move the heads radially in and out along the surface
15 of the associated disc to read and write information on

the disc surface. -

The other end of the shaft 12 carries the moving crash
stop and zero track indicator The crash stop includes °
a split collar 41 adapted to be mounted upon the shaft end

.20°- 42 of the stepper motor. The collar is secured to the
shaft by means of a écrew 49. The moving crash stop and
zero track - indicator comprises a pair of outwardly
extending arms 46 and 47 formed of sheet metal or the like
and welded or otherwise secured to the collar 41. The

25 aquter ends of thearms are bent at 90° to-form a stop and a

U canbined stop and zero track - indicator. A stationary crash stop and

zero track switch assembly 48 is mounted on the motor housing and

"

includes a photoelectric sensor comprising a light source

such as a photodiode 51 spaces from a transduceer 52. The

I 30 light from the photodiode is interrupted by the =zero track

' indicator  as the ﬁotor rotates clockwise as shown in the
figure and strikes the stoé 53. <This establishes the zero
positién of the head actuator assembly and provides a zero signal to the

. associated electrical circuits. In its other direction of rotation,
35 the other arm 47 of the moving craﬂl stop strikes the



nore di scs associ at ed therewith. . By controlli ng the step- per notor 11
tﬁe earriage noves linearly al ong the track 27 to nove the héeads radially
in and out along the surface 15 of the associated disc to read”and wite’
i-nf rqrati on on t.he disc surface. The other end of the shaft 12 carries the
YOV crash stop and zero track indicator The crash stop includes a
split collar 41 adapted to be nountedgupon the shaft end 20- 42 of the
stepper notor. _The collar is secured to the shaft by.means of a screw 49.
The noving dhesifixed, hovging, §3; Pickhei phPteetectRifensar Andhir of -
outwar dly extamdicad 1y rsn:ofae gotatiohor NEt 06 séeritiet athere tifde no ke and

wel ded or o C €425 an of, the-
arms are beh{ée‘i‘ﬁ\%r%%e?& #:?r m agsPﬁgugﬁ%L’iL% %’H‘%%dﬂﬁ o‘f’)‘;}‘:’é]]g rzcﬁﬂg;%ﬁnﬁ"kw
i ndi cator. mmmwﬁasﬁ%t&épeamonomf tteakelvis @redatenineds i's
mount ed Hn tPie vHY YpalkaAny b anguenskudﬁé ér&ﬁ!?té’é‘éﬁ%é? £ 45QPr I Sing

a light soulﬁg’ sy as .a_phot odi,ode .5 g cesﬁé&oma transduceer 52. The 30
light fromt H:S‘Fo&l"&?é’ rotakiop, bﬁt@ﬂ got prRdpteIminedy ThiS  as

t he not or rcu.ﬁatmnsleoﬁweseozsdehemnestbheftmelaaﬂ tHe idexxidye aindp 53.
This establ ipgheg the zero position of the head actuator assenbly and =

provi des a zero signal to the associated electrical circuits. In its other
direction of rotation, 35 'the other arm 47 of the moving crash stop

strikes theTheridh@als beénhngﬂaeEBaOE Ce PIRERSS0ELVé S Or and

physi Caid Yy 3 %Qnd’:.%tgatzle%g tr k in?ce:grr&a lg}l ;rr;] r;?rc.'w:.éi":.ng physical
' stops for each direction of rotation and a zero track U
signal. '




Jequirenent for any adjustments since the total rotational novenent in the
tlvvo di rections of travel |s predet ermi ned 5 by mg gle of the
¢rash St op arns 46 and -47.° Thus the total rofati mamﬂmlmﬂ 35
redeterm hed. This of course fixes or deternines*tHe ﬂravelsof*the
arri age~and heads. There has been provided a sinple inexpensive nmeans 10
prowd ng zero track information and prb\ﬁdTng physi cal stops for each
irection of rotation and a zero track signal. CLAIMS: 1, A crash stop
and zero track indicator assenbly for- a recording apparatus of the type
ifncl uding a drive notor having a driveshaft coupled to a linear drive to
fove magret | ¢ ‘heads of the recording apparatus, the 5 assenbly conprising a
it at | onasy-swi t chCEABEMSs op assenbly nounted, in use, on the housing of said
drive notor;- and a noving crash stop and zero track indicator nounted, in
se, on said drive shaft for rotation therew th;the noving crash stop and

-zero track, indicator | udj ng_a .10 alr
telative to one anot herf"3 di\ a%ts e q‘mJ 3:055%] nzraa& <& and)%%eembly

arranged to strika.th i,0 t he
dhaft to lint thg"%hgf‘ts'é’?%rgﬁ%@‘% %‘&‘Esg eby cbrle oy Ll o aé’%g’e
activate said sw pliokOndbing! AUEHHE ML (SAPLD 1% diirRel @riqe to
otation.

move magnetic heads of the recording apparatus, the
5 assembly comprising a stationary switch and stop assembly
J'\_, ' mounted, .in use, bn the housing of said drive motor; and
”é | . -a moving crash stop and zero track indicator moﬁnted,
_; in use, on said drive shaft for rbtation'therewith;the
| -moving.crash stop and zero track indicator_including a
10 palr of stops which are fixed relative to one another
_fand.are not independently adjustable and are arranged to
strike Fhe stop assem@ly in both directions of rotation
of the shaft to_limit the shaft rotation, and thereby
said head movement, and to activate said switch to

15 _ indicateizero track in oné direction of rotation.

< , . 2:_;A crash stop ‘and zero track indicator assembly
| as cléimed-in.Claim 1l whereih said moving crash stop
and zero track ind;cator*éomprises a collar, mountable
20 on said drive shaft, with spaced radially outwardly
extending-arms-arranged'whereby the ouﬁer ends.of said

arms engage said stationary switch and stop assembly.

3. A crash stop and zero track indicator




2.. . Acrash stop and zero track indicator assenbly as clainmed in daim1l
mhereln said noving crash stop and zero track |nd|cator conprises a collar,

“mount abl e 20 on said drive shaft, with spaced r ext endi ng -
ar ns-ar r gped wher eby the outer ends of said ar Jﬁ !“EHEP tlonary
switch and stop assenbly. 3. A crash sfbd?éhd z [ -7-

assenbly substantially-as herein described with reference to the ”
acconpanyi ng draw ngs. 4. A recording apparatus including a crash stop 5

ingr F\elfaon;{ g:‘:kl nc%w g %éﬁf%g %n?éz%ﬁdl terS%kI)é'b%gie 8’2‘%‘? geﬁfg'?%feg as

clainmed in anye@ngn®fa ddd ég A recordi ng appar atlu
i ncluding a crash stop aén zero reuﬁ?aéaﬁcaior assenbly . substant|a¥ty as

herein described with reference to the acconpanying 15 drawings. 77 A
drive notor including a crash stop and zero track indicator assenbly
substantially as hergin desarddwrtmig i’aﬂﬁﬁt&fﬁ:&n@.n’&iﬁﬁgaﬁcéﬂ‘a%ﬁyeﬂgp

dr awi ngs.

and zero track indicator assembly_as claimed/in any

preceding claim.

5. & drize;rotor'including-a-crash stop and
Zero track'indicato \aseembly-as-claimed'in any one of \rj
10 Claims 1 tc 3. | ' |
6. A recording apparatus including a crash stop
and zero track indicator assembly substantially as ,
hereln described with reference to the accompanying'
15 drawings.
7. A drive motor including a craSh stop
and zero track indicator assembly substantially as herein \‘)

described with reference to the accompanying drawings.
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