DS | VE BACKGROUND OF THE INVENTION: 1. Field of the Invention. The - -
inve on relates to the field of drives for magnetic discs,.par;% QQﬂW
"floppy" disc. 5 2. Prior Art There are nunerous comercially avail
fl oppy disc drives which have been marketed in |arge quantities for several -
years. For the nobst part, these disc drilves fequire that the disc be
manual |y .cl anped once the disc is inserted (before rotation) and, 10 i
manual Iy renoved after use. As willorse ogtien, the invented disc drive @3*'
provi des autonatlc cl anping of a disc, and al so automatic ejection.
Inpb%#antly, : £ ) ,gbtalned wi t hout additional drive
mechani sns. rom novenent of the |inear actuator used
to position the reg s thea )everal attenpts have been nade to
provide a reliable floppy disc drive at a reasonabl e cost whi ch reads and
writes informatioif8niBvendinnsielatest te tiesfield, afndrpfesofonrnaatiesdcdri ve,
t he upper and r b d directly above the other. This
hi s proven diQ&? 4?%@Qéufgéi¥ ngfgggg ngénd unreliable 20 -
arrangenent, partlcularly since it requires novenent of one of the heads in
order to iMAs@rt Boidr Aptove the floppy disc. - The i nvented disc drive
permts access to&gfth sides of the disc. 2 pgy dlsg drives have
oppy di

becone wi dely use ene Arf APpegous commerczally avaxlahle sc drives

Wthh have been marketed in large quantities for several years.

For the most part, these disc drives require that the disc be
manually clamped once the disc is inserted (before rofation) and,
10 manually removed after use. As will be seen, the invented disc
drive provides automatic clamping of a disc, and also automatic
ejection. Importantly, these two features are obtained without
-additional drivé mechanisms. Both features result from movement
of the linear actuator used to_posiéion the magnetic heads.
1S Several attempts have been made to provide a reliable fioppy disc
drive at a reasonable cost.which reads and writes infofm;tion
onto both sides of a disc. In one prior art disc drive, the upper
and lowhf heads are disposed one directly above the other. This
hds proven to be a cumbersome dndg”un;eliaﬁlg
20arrangeﬁent,patticularly since it requifes movement of one of the
head§ in order to insert and remove the fioppy disc. The

invented disc drive permits access to both sides of the disc.



cé_rrput_ er- systems including the personal conputer field. This wide ' @
di stributi on has increased the need for an.inexpensive, yet reliable disc

drive. As will be seén, 't'he_ descri-bed disc drive is readily assenbled with
fewer critical parts when conpared to s prior art drives. The sinplicity of
the overall desi.gn provides inproved reliability. According to the -

present .rhvention there is provided a disc drive conprising a base; a’
driveégssenbly including a.drive wheel for engaging and rotating a disc,
said drive assenbly nounted to said base; ‘& carTi-age assenbly nounted on
sai ®base 5 for reciprocating novenent; ‘a |linear actuator coupled to

sai d base for driving Bapgycdiss adgivias bave beednm otiatelygumedeierpoungiless

| east one magnetic _head rounted op said carriage for.engaging said,.di s¢:.
sai d magnetic hea&°'§ﬁ‘ég§f'nsd's§§f'5 g?% P.‘#i_lr?gr éé%o%sre“t%lrr%\g}“e%etn% % eg%ﬁ d%is
carriage; clanpi ngigeadistt ObutioanpidIgnepédbedi Sie kded £6r @i Onelipereivdicget
sai d cl anpi ng neans _bei ng coupled to said_ carriage and being noved i.nto and
from engagenment wirehisRle) d4sF\AF ififeclA Y LibReERen nithead esaidibedagisc d5dvg
clanpi ng means ingLugidd1@ hédduied ¥l \tabak ! ¥ iTREM Gl 00 P BRBEred o
clanper nounted for rotation wthin said lifter armsuch that as said
lifter arm 15 | spipvdess arsadeivesanthe simpYicightof rthe evrragénderioni provwidied
drive wheel with said'&mfc'%hgyg tween to assure rotation of said disc.
with said drive wieBF9ve ej‘g or Ins for ejecting said disc fromsaid disc
drive, said ejector neans being tripped by said carriage novenent thereby
causing said disc to be ejected, said ejection '



L1

g iip nmeans. bei ng coupl ed to said base and abutting said carriage; whereby
sRid disc is automatically clanped.for rotation si mul taneously with
engagenent of said head and when said |inear actuator i$ actuated, and said-"
disc is-ejected automatically by novenent of said'carriage. 25 - BRIEF
DESCRI PTI ON OF THE DRAWNGS:. Figure 1 is a plan view of the invented disc
drive showing the lifter armin-i s | ower posi tion. Flgute 2 is a
cross-sectional elevation view of the disc'5 drive of Figure 1 generaILy
. taken through sectAceerdipaetoptize gresanguivertion ghgre 3sinronidedolds- secti ongl
el'evation view of the disc drive of Figure ner al, | aken t hrough '

chtl ?n | i ned¥§53?2ﬂ”; ¢qmﬁﬁ¥§i;§ a PBS?’ Fg qﬂ*éﬁ?ﬁﬁg: amoly én%;“3§@9:§e€fﬁW§nal _
“el evation vi t 1 1

rai sed posi e fan v .aé"’éﬁﬁ%‘fwlg fifee ot ds0n PRl agoer cd sect i on
. 1ne of Fd LS ti':a?zﬁ'dgl’g%]s% %Eg?é%%%%%ﬁérﬁdéﬂ/g&gﬂteé Fd?tSEai‘H é’f the disc

. drive 15 taken gener ure Figure 6 is
‘an expl oded f"dre\.“é@ifpr@ca‘t(iﬁé Irfaoerﬁa‘ntt he $pheadl staneeiebyplel & adte 5. Figure 7

is a plan view of the drive wheel of the spindle assenbly, generally taken
t hrough SeCtbéyé Fomneriifa ofailli @itread® in said rec1procat1ng movement-" :
at least cne magnetic head mounted-on said carriage for engaging'
said disc; said magnetic head engaging said disc in response td
movement'of said cafriage; clamping means for clanping said disc
10 to said driQe wheel, said clampind means being coupled'to said
carriace and being moved into and From engagement with said drive
wheel by riovement of said carriage,' said clamping means 1ncluding
a lifter arm pivotaliy mounted on said base, a clamper mounted
_for rotation within said lifter arn such that as said lifter arm |
15 bivots,_said clamper is brought intq engagement with said driYe
wheel with said disc therebetween to aseure'fdtation of said disc
with said drive wheel; ejector means fdr:ejecting said disc from
said disc drive; said ejector means being tripped by said carriage:
movement thefeby causing said disc'to be ejeeted, said ejection
20 means.being coupled to said base and abutting said carriage;'
| whereby said disc is automatically ciamped fot rotation
simultaneously with engagement of said head'and when said linear
actuator is actuated, and said dlSC is ejected automat*cally by

movement of said carriage.

25



20 . ~Figure 8 is a plan view of the cI anper taken generally through :_-;,:
section line 8-8 of Figure 6. Figure.9 is a cross-sectional elevation view

of. the disc' drive taken generally through section 9-9 of Figure 1. This
view i s used ‘to, show t he noverment of the ej ect or mechani sm - 5 -
Figure 10.i's a perspectlve vi ew showi ng, in assenbly form the clanper,
drive wheel and cl anper trust bearing. Figure 11 a perspective view show ng
t he eLgctor body and its engagenent wi<h a disc. Fi gure 12 is a vertical
cross-section. of a photo sensor asserrbly used to calibrate the position of
t he rriage. : ) rwiNds:| NVENTI ON: A disc drive is
descri bed which. i1s partlcul arly swtable for use with floppy discs.- |In the
fol | owi ng descri pti ofi9Aaeer d§s2 PPeBi Yigw pdr the r“é'eﬂé%rqltﬁédd‘ilﬁ’edéf‘%‘?’}“‘? n
order to provide h, r. f.'the present invention.
However, it will tEEe Eg?%%gg‘t %)Honiﬁ% fi@él}d:gggl%otnhe art that the inventive
concepts' descri bed n@ygheeedmisogedrosstumetibhal delsoratied ehémduﬁmmesdzsd:n

th t ts h d bed et I
order not 1o oBEbrYe plespRi ﬁen%‘é%%fw %gf‘ﬁhﬁ%w%él'csggsw G praor

Fxgure 1.

‘Pigure 3 is a Cross-sectional elevation view of the disc
driverof Figure 1 generally taken through section 11ne 3-3 of ..
Fxgure 1. ' '

" 40 Pigure 4 is a cross-sectxonal elevation view of the disc
drive of Figure 1 showing the lifter arm in its raised position,
this view is generaily'taken through the staggered section line
4-4 of Figure 1. ’ ' : .

Fxgure 5is a cross-sectional front view of the disc drive

_15'taken generally through section 1ine 5-5 of Figure 1.

Figure 6 is an exploded view of a portion of the spindle
assembly of Figure 5. _

' Pigure 7 is a plan view of the drive wheel of the spindle
assembly, generally teken through section line 7-7 of Figure 6.
20 Figure 8 is a plan'uiew of the clamper taken generally
through section line 8-8 of Figure 6. | | '

Figure 9 is a cross-sectional elevatxon view of the disc

drive taken generally through sect;on.9-9 of FPigqure 1. This view

is used to show the movement of the ejector mechanism.



T@Wﬁl n conmponents of the invent ed d| sc drive generally conprise: (1) a,

b 15 shown wel | in the cross-sectional elevation view of Fi gure 5; (2) _
a Splﬂd| e assenbly 36 which includes the.drive wheel 42 and the related - -
drive notor ‘and 15 pul | eys al so shown in Figure5; (3) a carriage 17,

driven by ‘a linear actuator which includes notor 32, the magnetic heads 22

..and 23 are afflxed to this carriage (See Fi gure 1); (4) .alifter arm51 -
whi ch includes 'a clanper 70 for clanping a disc to the drive wheel 42\ (.See

Figure 1); and, (5) an ejector mech&nismfor 2a ej ecting a disc which Y

i ncl udes the egj Kol dy_89 of ure 11 m scel | an corrponent

i ncl ude functi ogg W ?’ ¥s ersgé(%d.gg nt wc%] Pt z?ssssebql .

described. tme t::hempé;eseﬂweywpéelf mhﬂedlarﬂé@dtfmt béhﬁnbody 15 (See Fi gure 1

and Figure 5) is.a generally elo Rﬁ%ated H shaped netal casting which

"includes an uppEFIsr fhck® 24PfPRRARLYE Fﬁﬁwmlaget%e&%%ﬁb‘l’%ﬂaﬂ’éﬁl ifter
‘armare MOUfiLdngagdheAt Py Bl aC8N4d.al |y 7 disposed bore are formed in the
‘body 15 al | ow ng & to recelve the spindle assenbly 36. G ooves 21 are '
formed on SopposF@euatﬂnIle isuref yeetiodl t tmoagrrsieghiosi dfsa gfhotieeskodyr 15 so
that a disc al Wt t he uner ous ot her attaching
5 points, bos(ssssetle'g?xy tﬁ‘le Qegrat Qﬁ%t"@ﬁ?‘é&'&/&oﬁ;%aaw*aﬁ ®t he body 15; they
are described bel ow,- where pertl nent to the present invention. The spindle-
assenbly includes at its upper end, a drive -



wheel 42 hest .illustrated in Figures 5 6, and 7. The wheel 42 10 is _
coupl ed through a shaft to_a flywheel 40. Bearings are provided to allow -
t he wheel, shaft and flymheel 40 to rotate freely within the body 15. The.
upper surface of the whee] 42 includes an annul ar surface 46, the inner
C|rcunference of which aligns with the centrally disposed bore of a floppy
disc. A5 recess 43 is defined by the.wheel 42 within the interior of the
annuLaLgsurface 46. Fingers 78 fromthe clanper 70 extend.into this recess
as Wi l) be described. As best shown in Figures .7 and 10, a centering _
cylinder 53 extends upward fromthe central portion of the wheel 42, which

&

as will be di scussed bel ow, " 20 surroﬂ‘nds t he“central portion of clanper 70 -

during oper at i- 0N pie iR U s RGvENteoRl | gnment - bet ween wheel 42
and cl anper 70.. A rad| ally- d| spose 44 extends upward fromthe -
interior of centerind éiy$q daéye 33 @eﬁquiéeﬂ dehighdis @@lrtmulwelzmuptabigp for

engagerrent wth t 6 The rimo rive wheel

40 is crowned tohggcv}ekt\z/lef%%é{ grr\?\Egch I'n erc8?i?‘| %%gt"[?é%%? ’2:°'\‘/m§ef“e\7\n°'t’|sﬁ a

pul I ey wheel- 41. spdéific partsSare-dquddiegdiieededsildiineetdyr did \LRBvDYe a8

el ectric notor_45, P marﬂé{} Is activated with-a disc in place, the
SR aBARE i

disc is rotated HRoLP
Figures ‘1 and 4, yiie: S@rddvqgﬁslzo%nél(gkq(i‘ﬁdainOt’i?é"arQe@ﬁﬁé‘lt ehl%%a@w& ar

section and an integrally formed upper carriage section 48 e carriage
17 i ncl udes concepts described may ‘be employed w1thout the described
| embodiments. In other instances, well-known parts have not been
described in detail in order not to obscure the present 1nvention
10 in unnecessary detail. ' ' |
| The_main components:of the invented'disc drive genercally
comprise- (1) a base 15 shown well in the cross-sectional
elevation view of Figure 5; (2) a spindle assembly 36 which
includes the drive wheel 42 and the_related drive motor and
'15'pulleys also shown indPigureS:,(3) a carriage 17,ddriven by a
linear actuator which includes motor 32, the magnetic heads 22
and 23 are affixed to this carriage (See Figure li; (4) a lifter
~arm 51 which includes a clamper 70 for clambing a disc to the
_ 'drive'wheel 42 (See Fiéure'l); and, (5) an ejector mechanism for
-.20 ejecting a disc which includes the ejector body 89 of-Figure 11.
B Other miscellaneous components include function switches 107 and
108 and other parts as shall be described.
In the presently preferred embodiment'the body 15 (See
Pigure 1 and Figure 5). is a generally elongated, H-shaped metal

casting which includes an upper surface 24 on which the carriage

zsassembly and lifter arm are mounted. A hub and centrally

ng.PE e PEEAERBLNVRAEAPRT nFopETtari b to



<
(§beeves 20 which engage the rails 18. These rails are nounted at nmounts 19
ove the surface 24 of body 15. The carriage is thus able to move in a
reci procating fashion along the rails fromone 10 end tb the other of the =°
body 15. The carriage 17 includes a general ly centrally di sposed:;
elllptlcally shaped opening 39 (Figure 1) whi ch encircles the disc drive
wheél 42. The carri.age is driven by a |inear actuator which consists of a
steppi ng motor 32, a lead screw 33 and a |l ead screw nut 34 15 which is{__
attached to the carriage. A pair of nagnetlc heads are affixed to the “\_j :
carriage on opposite sides of tfe drive Wheel 42. The first head 22 is ™

affixed to the forward portlon of the ca a see Figure and faces
upwar d so t AFPIEeiPrectt adPrrRE %’ﬂ%"g‘% ézhé‘é’c“qzdteﬁ‘baf&c)ﬁévfhe di sc

drive.  Thetpecpadar@areths1y8ad agoovsesaﬁi|é&%dfbﬂnéd1QnUW51€@rirdn3le
portion 48 and faces downward such that it may engage the upper surface of

a disc. Itstlsf#?ﬂﬁ)rt?tfahbet'-t?rn-etlé siias Wit bhe todyal § gy dhrefita bb-tsw RBads
renmpai n fixe ounih : | [ th t preC|se
g?g bb' eEQHéé“Qﬁ 1'?1 sch% bf%‘é’gf sg‘r’?%gg;% eﬂgas

fixed 25 di nce rontone ano her. ront Phe upper
carriage popbim,4ﬁomsbeatd xhenlike . Etgufrﬁ:eﬂj:inyafpmed iwdith aby @oldfpe
magnett ¢ head A resilient Pad 28 is affixed to the |ower

surface of the Eﬂﬁy ﬁéeZSeiﬁﬁ%bePhEeﬁgﬁd whbere Martdgenfgtosths PFESEAE pad
agai nst thejgden®iBR, assuring that t he disc 60 contacts the head 22 when

The spindle assembly includes at its upper end, a dr1ve
_ wheel 42 best illustrated in Figures 5, 6, and 7. The wneel 42
10 is coupled through a shaft to a flywheel 40. searings are
*provided to allow the wheel, shaft and flywheel 40 to rotate
freely within the body 15. The upper surface of the wheel 42
'includes an annular surface 46, the 1nner circumference of which -
aligns with the centrally disposed bore of a £loppy disc. A
15 recess 43 is defined by tne wheel 42 within the interior of the
-annular'surface 46. Pingers 78 from the clamper 70 extend into
this recess as will be described. As best shown in .Figqures 7 and.
10, a centering cylinder 53 extends upward from the_central
portion of the wheel 42,.which.as will oe discussed below,
K| surrounds the central portion of clamper 70 during operation to
insure direct coupling and alignment between wheel 42 and clamper
70._ A radially disposed nub 44 extends upward from the 1nterior
of centering cylinder 53 to'provide.a direct drive coupling
engagement with teeth 76 of clamper 70. | |
= The rim of the drive wheel 40 is crowned to receive a belt

which interconnects the drive wheel with a pulley wheel 41. This



the lifter arm51 is inits Iomer position. - The spring 25 passes 5 over a AEE
the armis raised /

portion 5ic (See Figure 1) of the arm51, and thus when.

ass best shown in Figure 4, the pad 28 is noved away fromthe disc. This-

prevents. |nterference bet weeh the disc'. and the pad 28 when the disc is
r.removed. Another spring 26 (see Figure 4) nmounted to the

inserted o

carrjage includes an 10 upwardly facing. resilient pad 29.

the dlé; (through pad 29) against the head 23. The body . 15 defines two

dowqwar dl y facing canms 38. Wen the carrragé I's “nmoved'

di rettion indicated bg arrow 84) the spring .26 noves downward, away from

the disc all owi nGUthg

driee} dspdisestivedriven by amelectr hg RGO 4By eOnEe 2
and 4, the lifternarsRdsk 14idee 1§ddCatth a0Q1skSiP piBkded Rl 854 Gs"BADR%ka
This irregul arly shaped nenber includes a shapeg section centered at he

portion 51

supports. 52 ( Fisguneldt)es aTmesupgmeEmﬁ;Z reCdnRiatat et dony ah8O4R SHEbHGA 1 4

of base 15.

base 15 through &°5PP

c, andaj & ornedeterndineddiate béalmtstaor( Fi gure 1). The U shaped
sections of the I|ft rm.51 are no nt nt on 20 piyots
54. These pivots extené%fgaﬁ?d?y'ﬁ7r %8 Eb%? %nénpnghtt ?uﬁ?f%ﬂi§ﬁe&¥ o

One _end- gf the U shaped section of arm51 is coupled to t

rearwardly (in the

BPRYF (fAST lagenseetimyh%e 2TheTRREE k3gdq nig Lﬁr"géf!i‘dleﬁe

Spring 26 urges

arminto 25 its gRbsReG @@&&ﬂﬂc‘ﬂnenJa%fé el £5 1lahe 'ﬁgge Zr%ihé AT B u VY Uom

head 22.

mechani sm

The end of the other U-'shaped section of arm
overcenter mechamounts(9 Abovredhe ssunface H gﬁrb@dﬁ 154 ame Bartilage overtheat er

10

i nC udes an

‘able to move in a reciprocating fashion along the raiis from one
end to the other of the body'lS The carriage 17'inc1udes a
generally centrally disposed, elliptically shaped opening 39

.(Figure 1) which encircles the" disc drive wheel 42,

15

20

The carriage is driven by a linear actuator which consists '

of a stepping motor 32, a lead screw 33 and a lead screw nut 34
which is attached to the carriage. . |

A pair of magnetic heads are affixed to the carriage on
opposite srdes.of the drive wheel 42. The first head 22 is
affixed to the forward portion of the carriage 17 (see Figure 1)
and faces upward so that.it'nay contact the underside of a disc

engaging the disc drive. The second magnetic head 23 is affixed

to the upper carriage portion 48 and faces downward such that it

‘may engage the_upper snrface of_a disc. It is important to note

that with this a'r'r'angement both heads remain fixed to the

carriage; this allows the heads to remain at a preczse fixed

distance from one another.
A leaf spring 25 extends from the upper carriage'portion 48

as best'seen'in_figure 1 to:a'position above the magnetic head



| udes a | eaf spring 67 which extends rearwardly fromthe arm51. The
@I ng i s hinged at hinge 69.to an.arm68. The free end 5 of arm 68
i ncl udes a wheel 59 which rolls on a hor i zont al surface of the base 15.
The axl e of this wheel (pin 62 of Figure 5) extends into a slot 75. This
'slot is defined between two downwardly extendi ng portions 73 of the
carri age. When the carriage is noved to its full forward p05|t|on t he
pi.n 62 10 reaches the end of .the slot 75 and then the wheel- 59 is urgegd
forward (overcenter) to the position shown in Figure 3. In this position
‘the spring 67 urges the lifter asm®$1 <downward and this provides clarrpln\g/

pressure to_assure that the disk rotates with the drive wheel 42. Once the
overcenter fechAnfestliientopre 28 dfeafitlxad tpathe doW efoFRrf2rHESi £hon: t he

heads on th Qinﬁi(zWJmuthé'ﬁxle‘aﬁkif‘g e s%@hamemaég%esm agRihse W de

enough to permt such nmovenent. ‘Wien the cafriage 1s noved to its full
rearward pothe iddiscasl sissumning ﬂﬁagutEezdist:heo Fomt@2t s drheabesd t2Revhen war d ‘end

f the slot,75 t h | ock 20 th
posi 1 on Shiim 2XEeR 3iresh (4R B Fudk 2pehtiiani i M Solh WOBRE 10

provi de adpbwerlaappi BPoIRLS S Se Fagdrasl) S £oppaiaRm 51) tafPehakesnah t hout
any ‘manual assistance. - .lnmportantl no additional actuators are required

si nce the nERhanmsht Féiat‘?uaﬁéﬁfsd‘ys 91en |Lpnkgu nect u Aherparh 2B dedmevedosi ti on
the heads - Oa’waf'%rgfnsﬁxe Higef 3}4@& dA%vgﬁsqutg%eﬁ:%ﬁ# q:r'et:§I gn Ofnel 3@ M 51

(Figure 1) includes a downwar fracin I'S posi i £7 oned
over and the pad 28 when the disc is inserted or removed. Another

_ spring 26 (see Figure 4) mounted to the carriage includes an
10 upwardly facing resilient pad 29. Spring 26 urges_the disc
'(through_pad 29) against the head 23, The body 15 defines-two
downwardly'facing cams. 38. When the carriage is'moved'rearwardly
(in the direction indicated by arrow. 84) the spring 26 moves
downward, away from the disc allowing the disc to be removed.

15 Referring to Figures 1, 2_and_4, the lirter arm 51, like the
carriage, is a molded'plastic menber. This irregularlv'shaped,
member includes a U-shaped section centered at the portion Slc,
and a forward extending beam 51la (Figure 1), The U-shaped,
sections of the lifter arm 51 are mounted for pivotal.movement on

20 pivots 54.'These pivots extend inwardly from the upstanding
-right-angle shaped supports 52 (Figure 2). Tne supports 52
extend upwardly Erom surface 24 of base 15. One end of tne u-
shaped section of arm 51 is coupled to the_base 15 through a
spring 55 best seen in Figure 2 This spring urges the'arn into

25 its raised position, for example, the pad 28 is moved away from

head 22. The end of the other U-shaped section of arm 51

-



a boss 65 whi ch, ext ends upwardly fromthe base 15. When the armis in’ |ts
| ower position, the disc withits jacket is disposed between the boss 65
apd pad 66. The. pressure ‘exerted by.the pad against the jacket provides

cl eaning of the disk in a well-known 5 nmanner. Another resilient pad 27
(Figure 1) is affixed to a | ower surface of the arm51 and when the armis
inits ‘lower position, this pad urges.the disc jacket against the disc to
also QJOVIde cleanlng An upstanding portion of the body 15 extends upward
"10 bel™ow t he .pad 27 to provide a | ower surface upon which the disc jacket .
reghs’ The portion 51c of the liftes aom4ncludes a pair of concentric
bores 63 and 64, best seen in Figure 6. Bore: 64 receives the shaft- 82 of
the cl anper 70. mcﬁ‘fﬁésaﬂ%lﬂ"échl BefhapdsBetdheen the bore 63 and 64

provides a surface ff phdCleBs {cnh@;é&ﬁrsed Ndn@fs ! Bre s,%l.-&er&laaf&e&?amme
cl.anper, best seen in Figures 8 and 10, is a nolded plastic part which

i ncl udes the shafl?l@s\/vht#aft sptingr 6@ ehich aﬁae@dmlrepwarwmfrcm esheppem
fingers 78. e S f 2 i 1 er med -
ot %ot e T BB B SUBLS 4B G0 A ] AP mrlOgk e BT

surface 80 i ssf ofnBrh abdnElhAes ki wiges1S 5F St ietd uﬂ.lrsadeﬁtm:dampeaatsu\telaye
engage the surface 46 of the drive wheel 42. The clanper 70 includes a

plurality of coRffefibfibags L%t spBecactedtth thdsnhesl | iR 681 9f FigiFe Rlb 44

to 25 provide ceueha&w Petyeensidie arrpﬁﬁsaraqotthesdrae\fen\e’aeshtwggn two
operation, as will be discussed, the centering cylinder 5

dcwnwardly_extending portions 73 of the carrxage. When ‘the
carriage isamqved to its full forwa:d_positicn, the pin 62
10 zeaches_hhe end of-the_slot_?édand then the wheel 59 is urged
‘forward (overcenter) to the position shown_in'Ficute 3. In this
pcsiticn, the spring 67 urges the lifter arm 51 downward and this
provides clampxng p:essure to assure that the disk. rotates with
~ the drive wheel 42. Once the overcenter mechanism is locked, the
15 catriage can move to position the heads on the dzsk without
_ unlocking the mechanism since_slot 75_is wide enough to permit
such movement..'When the carsiage is moved to its full rearwafd.
_ position as shown in Figure 4, the pin 62 contacts the forward
end of the slot 75 causing the overcenter mechanism to unlock and .
éﬂ assume the position shown 1n Figure 4., ' |
_ The ‘overcenter mechanism has been found to provide ample
clanping pressure. and‘as_is_appatent. it operates W1thout any
manual asSistance. Impcrtantly, nc additional actuators are
required since the nechanisn is actuated by the linear actuator
25 yged to position the heads on the disc. j
. The forwatdly extending section 51a of the arm 51 (Flgure 1)
includes a downwardly facing pad 66. This pad is positioned over
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anper

assenbl y,

clamper engages the bore 64.
bel-ow the arm 51. One advantage to the, cl anper

70 reemai ns substantially centered in the mddle of the splndle
t hereby naintaining the disk in an-on- center conflguratlon
‘thrust bearing 71 is di sposed between washers 5 72 on the shaft 82 when the
This pernmts the clanmper to freely rotate
70 is its ease of assenbly

surrounds the outside circunference of teeth 76 to insure. that

A

;_onto the lifter arm The washers and thrust bearing 71 are placed on{he
shaft 82 and then the shaft 82 is snapped into | ocking 10 engagenent mn\?y

the bores 63 and 64. The shaft 82 is,a'split menber; there is sufficien

resiliency for the flared end of thée shaft.to readily pass. through bore 64.
bef ore the §lsgsad68nehicc ksrandst bpvadaayl tiom dréivesd DBi WardanborecabB8 and 64.
-~ Referring to Figures 1, 2 and 11, the gbector body -89, 15 conpri.ses an

el ongat ed nhFdéUiﬁPai'sQ“I%‘ Rﬁﬁbéi'“bl'ei"l*‘ﬁl‘?ﬁg“u

at -one end

notch 90 is Cut |nto the disc jacket to allow claw 92 to nore securely grip

én BRE | g5l gyl iﬂa&“ﬁjos'ﬁﬁe fp'rgﬂﬁfregéxé@tefdhﬁyoiﬂ'@basnd A

the j acket . agdinstetmgatier ajrevides bdeani®g’ of | thes diwl Him aawekkmideogy

track is

0. defined by a an upstanding portion-of the body nenber

smal | plate

of this spring is secured to _the_forward portion of the body

spri ng -ur ge§uEfasecpbcthsr apb R} 284 r'BaRarte (ArBwAR dk® t118 E?\‘be‘ofm{"h\é“ﬁ‘m ve

whi ch recei yggstha db§6s)ene @fsdIdknde ARlinagSeie bkVASlatbonig e 99,

whil e the

15.

The
A

e™Y2%and a screw 101 retain the ejector body within the track
97. One end of anctRérNPeil fientCoad|2nd (FDgd he 1] Estaﬁ’fil&edytotaheoeeher end

cleaning. An upstanding portion of the body 15 extends upward

10

below the pad 27 to provide a 1owe: surface upon which the disc

jacket rests.

The portion Slc of the lifter arm includes a pait of'

concentric bores 63 and 64, best eeen in E‘igu:e 6. Bo:e 64

receives the shaft 82 of the clempet 70." The annular shoulder'

15 between the bore 63 and 64 provides a surface for locking the

flared end of the ‘split shaft 82. | _
The clamper, best seen in Figures 8 and 10, is a molded’

plastic part which includes the shaft 82 with its flared end, and

a plurality of flexihle fingers 78. In the presently prefe:red

20

- of the drive wheel 42, The clamper 70 includes a pluzality of -

embodiment, clamper 70 is formed out of NORYL 731, a tradename of

the General Electric, Co. An annular surface 80 is formed about |

the fincjers 78 and is made to cooperatively engage the surface 46

concent:ically disposed teeth 76 which lockingly engage nub 44 to

.p;ovide coupling between the_clamper and the drive wheel. In

 operation, as will be discussed,'the'eentering eylinde: 53
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carrrage i ncludes a ranp 100. Wen a disc is inserted into the - 13
drive, the- nanual insertion of the disc: ur ges the finger 95 over ranp 99
apd causes it to.be lLatched behind the ranp.. The ranp 100 when nmoving in
the direction of arrow 84, Iifts the finger fromits |atched position,

al |l ow ng .,the spring to nove the body 5 nenber forward t hereby ejecting the
di sc. khbte when the ranp 100 noves in the direction opposite to arrow 84,
it does, not affect the |atched finger 95.) The operatron of . the ejector
mechan? sm shal | be described in greatér getail in conjunction with Figure
9. Mo Referring now.to Figure 1, the disc drive includes function

swi tches 107 andsifihundsebhe cdits¢de sciimuefeedneataf thetklr7i6yvee insegse that

swi t ches are ope ed t he jacket nmoves th ntacts apast).unlge a S
Sut ' (nto the | bchbfmied Tolfiad PR A TRB AR RB R hrd hERD S e oD s
toillustrate: thé\ﬁinfdltel’\aﬁgérﬁbmt ¢herdy sdiinehid DSy 'taRBE ek Ghafedn-cdhese
switches may be used in a plurality of different wa One switch is used,

for a protectivecInfigeraiioand Hhridyunt Peaarang ng drs égﬁﬁﬁeﬁ Bpkgasn M@shers
exanpl e, those Cf‘f‘t thgsharg 095 en ltheVed Ay € 588# G\Iheedbt:ﬂgtsf-"‘h' 'h?is

swi tches 107 .and 108 are use t he present pre erred 20 empbodi nent
bot h switches rrayedm.tseq:ﬂeacbdnmrt han:Ies@ht:oente thedgw dttederm (33ED) and

Do et O e o B3 apkfaf AL F st F4 270, A S SRl
interrupt the beews QiEtéLGrm. The washers and thrust bearing 71 are placed on
the shaft 82”and tnen the shaft 82 is snapped into locking
10 engagement within the bores 63 and 64. The shaft 82 is a split
member; there is sufficient resiliency for the flared end of the
] shaft-to readily pass through bore 64 before the flared end locks
'_on the shoulder defined between bore 63 and 64.
Referring to Figures 1. 2, and 11, the e]ector body 89
15_com§rises an elongated molded plastic menber defining upper claws
91 and a lower claw 92 at one end, and a perpendicularly disposed
:finger 95 at. the other end. A notch 90_15 cut into the disc’
Jjacket to allow claw 92 to more.securely'grip the jacket. The
elongated ejector body 89 slides within a track 97. The track is
20 defined by a an uostanding'portion_of the body'nember 15. A
. small plate 102 and'a screw 101 retain the.ejector body within.
the track 97. One end of a spring 93 is coupled to the ejector
body} the other end of this.spring is secured tc.the'forward
portion of the body 15."Tnis-sgring urges tne'ejector body"
25 forward (towards the end of the drive which receives the discs).
The body 15 defines a forward sloping ramp 99, while the .

carriage includes a ramp 100. When a disc is inserted into the _



the LED and thereby open or close the circuit in accordance 25 w t.h the,
rticular function desired. In operation, prior to the insertion of a

isc, the carriage - 14 - is driven by the linear actuator (notor 32 =
and Iead screw 33) to its full rearward position as shown in Figure 4. This -
causes the.lifter arm51 to be noved to its upward position. In this

position, the clanmper 70 is noved clear of the drive wheel 42 and 5 the

" pads, such as pad 28 and 29are noved cl ear-of the magnetic heads. A d@c
-may- now be inserted into the disc drijve 9I ong the .grooves 21 shown in W/
Figure 5. Once the disc is in place, f'helln'ear actuator is.activated,
causi ng the carrlaq%g to nmove forward. g the first f QL war d8%0 nmovenent

of the carri®§ger tfhe RARALs 1ggertjop T’Br%&r 1FOEPRY t'thr‘i’e 6U35%c ARt ’YSF

mechani sm. (| ddr£b98548 dau8ls RELETEd NAtkRed KRB Lh¥i ddng.herHe SCanfi)
inserted within the disc drive, the aperture of the disc should be

concent ri c Vi0%hwhiea meying Winethe girection tofj arpsi&4-ohi f thggbinger he di'sc
1 aperture Shgulds IfSEha il 8dn OLEONHL rBULEACS 45l GAIDEGO MOVeS

downwar d, cent erl rround he 0 circunference of teeth
76 to i nsmranénhﬁé: e:bamaea the riedy pé Padtiaigy tiné |d3.rsed WNtoInedwhe/remheedam@ In
practice, it  has .been, found that g‘:’t hout Q | i nder b 44

operation terftfs mOFegr i ethry dirgRpLen RPRASH! 8eﬁ?e?"r°e‘f atdrvé g"ﬁ?l%‘ét wheel

42. Tyglg caldgpeckhenlel N@ekRed St Digdd amer-rﬂé) e ddt¥nMR¥E tHEWEY@E €od Nt O
recess

mechanism shall be described in greater detail in conjunction
with Pigure 9. ' |
10 Referring now to figure 1, the diso'driwe includes"funCtion
switches 107 and 108.\When a disc is 1nserted rnto the drive,
these switches are opened (the jacket moves the contacts apart)
" unless a notch is cut into the jacket. In Figure 1, 2 notch 60a
‘is shown around switch 108 to illustrate that with this notch,
15 swrtch 108 remains closed. These switches may be used in a
plurality of different ways. One switch is used for a protective
function and prevents erasing of certain discs, for example,
those contaxning programs. It will be appreciated that while
_swrtches 107 and 108 are used in the presently preferred
Zu.embodiment,.both switches may be'replaced with a_light emitting
" diode (LED) and photodetector combination to achieve
substantially the same result, Thus, upon insertion of a disk
-'.'1nto the drive, the disk jacket would interrupt the beam emitted
by the LED and thereby open or close the CltCUlt in accordance
25 w1th the particular function desired. '

In operation, prior to the insertion of a disc, the carriage



urge the disc,into concentric registry with the drrvewheel However, the
use of centerrng cylinder 53 insures that precise alignnent and a drrect
emgagenent between teeth 76 and nub 44 is 25 achieved each time a disk is
inserted.. Wt'h the clanper in its down position, the disc is held in place
between thé. annul ar surface 80 of the cl anper and the 15 - -
corresponding surface 46 of the drive wheel 42. Al so, the nub 44 is urged
N nto-"‘@,gagement, with the teeth 76 of the cl anper, thereby provi di ng

posj tive coupling between the clanper and f{;he drive vvheel As will be.
appreci ated, the direct coupling between s the cla and the drive wheel
provi des a dri vi by draree kyf theubinesngittuager oimolseE %@ﬂﬂal:@;ﬁ gfrevhed3di sk,
The springs 67 pfoyi sHEf a t d 0

rot at es, wrthoutE %/ifgg%tgée% hg%%e’ﬁ%\ndﬁhg% et ri ?/‘ELH ug?aétz Qﬁé %’%r?%e?h
W-t h ref erence obtftexgadmm t51 Faogunree mbvetiheol ingatpestdiggaritiGdr | ves ties

e

carriage fuIIy forward until - %%e shaped bl ade 57 formed in eggra?lgl%/ cg/ith.'
0 8

the carriage int 8??{r'ij't°§" ans @h?"‘ AP s RP YR L CL &R T BF athiSof® bifol

Phot o- sensor 58 tﬁe?& W13t euch st BeaPfeeaant 29ady @boeacs abedi tlNhagheeide -
acent to the carriage near boss 65. As illustrated in

base 15 generall
Fi gure 1512, pho %idfﬁens’brdlss nay geHebal ingerkedhdpte thed dipe|drdes alosHothe

emtter 61, such r and a correspondi ng phot o- detect or
7L B e o1 ol 2R AR ARG o

pass t her ebet ween. mce thleed L risage place, the linear actuator is activated,
' ' causing the carriage to move forward. Upon the first forward
- 10, movement of the carriage, the wheels 59 roll forward locking the
| overcenter mechanism (lifter arm down). _
Referring to Figure 6, thh the disc 60 1nserted within the
disc drive, the aperture of the disc should be concentric with
the drive wheel 42. 1In this:position,the edge of the disc
18 aperture should precisely'restiOn annular surface 46. As clamper
70 moves.downuard, centering chinder 53 surrounds the outer
circumference of teeth 76 to insure that clamper 70 is precisely
aligned with drivewheel 42. In practice, it "has been found that
without cylinder 53 nub 44 during operation tends to drive
ﬂlclamper 70_off-center relative to drive_wheel 42. Typically, the
" fingers 7§ of clamper 70 as:they move downward into recess 43,
urge the disc.into concent:ic_registry with the drivewheel.
However, the use of centering cylinder 53 insures that pctecise
alignment and a direct engagement between teeth 76 and nub 44 is
= achieved each time a disk is inserted. _
With the clamper in 1ts down position, ‘the disc is held in

place between the annular surface 80 of the clamper and the

areé spaced apart -so .as to allow blade 57 to



cui'try driving notor 32 senses this interruption and the position of ihé

ézges formard sufficiently to interrupt the | i ght beam 20el ectrical.

rriage is calibrated. Thus, bot h magneti c heads are in predeterm ned
positions with respect to the drive wieel and:disc, such that the position

of the carriage relative to the disc tracks. may be determined after

‘25subsequent -novenent along the rails 18. - 16 - The nmotor 45 may.now
" be. actuated and the disc brought up to speed.

its:

The carriage is noved by:ihe

| inear' actuator to the ‘desired track to allow information to be read fr

or witten onto the disc iin a wel hsknewn manner-..

O course, with the 5

opposi te facln egﬁgﬁs}m ZSMc%ﬁ ffhttﬁé $esvOiwrel® £.Scard) bre ameessed

Wi t hout reana
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i nserted, thgrgficewhed1.Lofly AT1i Fe RpLk 12088 Ve ¥1de@BSESUT108g Htivegn 93.
The flnger 95 is shown in three positions in Figure 9 to illustrate its .
novenent . SFEbgyelanger jandythe drive Wheel r%mﬁég?% 2 ArbringhEogaengkeafAtn t he

disc en it

econes -necessary to renove the .disc,
the linear acsuwrgad(ﬁﬂtmesngheemantlEQEhtthetteéumI76r@érw&ﬁd¢66§PFFon as

r'sitnitrally

isc is firshLaseideds ndth PSRl AFRETeMOMYsk S FRUCLIAET Yok vlife! hE

disc the fi nge

by finger

nMoves. over t he ranp
sufficient pressure to assure that the disc 60 rotates, without

slippage, between With the drive wheel 42 and clamper 70.
With reference once again to Figure 1, the linear actuator
10 drives the carriage fully forward . until a wedge shaped blade 57
formed integrally with the carriage interrupts a light beam
within a calibration photo-sensor 58. Photo-sensor 58 is mounted.
in the presently preferred embodiment, to the base 15 generally

adjacent'to the carriage near boss 65. As illustrated in Figure

ehi'nd the ranp as shown

1512, photo-sensor 58 i's generally U-shaped and includes a photo-

emitter 61,'such as for example an LED, and a corresponding
photo-detector 71. Enitter 61'and detector 71 are spaced apart
so as to allow blade 57 to pass therebetween. Once the carriage
moves forward sufficiently to 1nterrupt the light beam,
20electrical circuitry driving motor 32 senses this interruption
and the position of the carriage is calibrated. Thus, both
magnetic heads are in predetermined positions with_respect to_the
‘drive wheel and disc, such that the position of the'carriaqe
reletive'to the disc tracks may be determined after its

25subsequent movement along the rails 18.

3



95p. . When the ranp 100, which is part of the carriage, noves rearwardly,
it urges the.finger over the ranp (finger .95c) 20 allowi ng the spring 93 -
te pull the ejector body forward, ejecting the disc. Angle 96 illustrates
the ej-ector cam angle, forned when the ranp 100 urges the finger from

behi nd the ranmp 99. Thus, a disc drive has been described which permts
access ;to both sides of a disc. A single linear actuator drives both 25

.magheti,c heads, -provides clanping for the disc and triggers the ejector
mecghanism The disc drive has nunerous fegurgs which nmakes it easy to
asserl e and whi ch provide high reliability. - 17 - CLAIMS 1. A di sc
drive conprising: a bEteemotodr4Syveapssanibeyactmtediang shelrdive huraght fum to
engagi ng and rotating adis said drive_ as unted to s

nbl i d )
Cc’arré.anl;a bs Sném%edsenry t}‘xe?gég??rngacr%:a%lor tg_%sghe

. spee e
a carriage asserrb_Py nount ed on a or recip vement;

linear actuator ceupkéd drackakd 1Avew iREcEMaYidt) t3abél A EAGR i waditden
reci procating novenent; at l.east one nmagnetic head nounted on said carriage
for 10 engagi®f§oshhe dise;in spive #ic MIBRET enddyi IRP <$8F d WditBc PR
response to noy baPle SAAnGOhLd8I%2 Gha™ @08ed Yr Ghampi fga,ig
disc to said dri,\gggwﬁee‘f s_air.lg cfaﬁ%i ng rreanslig)é:irﬁﬁg C%Ug{ e§ to S%Ig ¢
c-arri age and bei ragcessed without removal of the disc,

Wﬁen'it becomes necessary to remove the disc, the linear
"actuator drives the car:iagé.to iﬁs.full‘rearward position as
shown in Figure 4, causing the lifter a?m to raise, thereby

'10 ftéeing the disc, '

- Rgfer;ing_nqw to:Eigute 9, as mentioned, as the disc is
initially ihse:ted,'the ejector body éé is.moved_rearwa:dly
tensiéning spring 93. -fhé finger 95 is shown in three positions
in Figure 9 to illustrate its movement. Finger 95a illustrates

ns,the position of the finge:-ﬁhen.thé disc is first inserted. As

. the ejector body is moved.téarwarély by the disc the finger moves
over the ramp 99 and locks behind the ramp as shown by finger
"95b. When the ramp 100, which is part of the cértiage; moves
rearwardly, it urges the finger over the ramp (finger 95¢)

20 allowingfthe spring 93 to.puil the ejector body fo:wakd, ejecting
the disc.  Angle 96 illustrates the ejector cam aﬁgle, formed
when the ramp 100 urges the £inger £rom behind the ramp 99.

' fhus, a disc dfivé has been described which permits access
to both sides of a disc. A single 1inea§ actuator drives both

25 magnetic Hgads, provides_qlamping_for the disﬁ and Eriggers the
ejector mechanism., The disc drive has numerous features which

makes_it'easy to assemblé and which provide hiéh_reliability.



. . !
~Ryed into and from engagement with said drive wheel by novenent 15,.: " of.
G§§Dd carriage; said clanping nmeans including a lifter armpivotally. nDunted
sai d base, a clanper nounted for rotation within said lifter armsuch
that as sai'd lifter armpivots, said clanmper is brought into engagenent
with said drive wheel with sai.d disc 20 t her ebet ween to assure rotation
of said disc with said drive whegly;, .ej ector -nmeans for ejecting said disc
fromsaid disc drive, said ejector neans being tripped by said carriadé,
‘hovenent there- by causing sai doihIBs to be ej ected, said ejection neans
being 25 = coupled to said base and abutting said carriage; whereby sald
disc is autonpiicalA yisd ampexl chmprisingit i on = 18 - simultaneously with
‘engagenment of sai'd head and when said |inear actuator is actuated, and said
disc is ejected auﬁbh@ﬁ&ca]ly by novenent of sald carriage. 2. The di sc

drive defined by cl 1,  wher d
out elr surfa](c:e ugon %‘?irfné‘f? §§$‘§P i’g‘é‘%i‘%’g{‘ r‘l’al‘éF F’E‘E%QS%B eggaqi%gggn ?h?gnglala(r:l
annul ar sur d d.
o engag ng Sobeg i aupEae’ s Raui g ALBREL, AR ARaRbaEe AT o, S0r face
drive de;' ned by C'é"cght% éﬁhﬁifﬁélﬂxtﬁbadm% c?lgase f‘bf"&'et!%%cé@ﬁid I ent

“Sal d. recess of said

fingers Wwhich extend rive wheel mhen said clanper
is in said engguyﬁgﬁ%g mnt}1 sai d

_ a,linear'actuator ooupled to said base for driying.aaid
carriage. in said.reoiprocating movement‘ |
at least one magnetic head mounted on said carriage for
10 enoaging said disc; said magnetic head engaging said disc in
response to movement of’ said carriage-
clamping means for clamping said disc to said drive wheel
said clamping means being coupled to said.carriage_and being
moved into and from engagement'with'said drive wheel by movement
15 of said carriage; | |
said clamping means including a lifter arm pivotally
:'mounted on said base, a clamper mounted for. rotation w1thin said
" lifter arm such that as said lifter arm pivots, aid clamper is
. brought into engagement with said drive wheel with said disc _
20 ‘therebetween to-assure rotation of said disc with said drive
wheel; _ | | ..
ejector means for ejecting said disc from said disc drive,
'aaid ejector means being tripped by said oarriagedmovement there-
by causing said disc to'be'ejeoted, said ejection means being
25:'; coupled to said baae and abutting said_carriage{ '
whereoy said disc is automatioally clamped for rotation-

N
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dﬁive mheel,,sa
drive wheel. 4.
keari.ng di sposed-

d fingers for providing alignnment of said disc on said

The disc drive defined by claim3 including a thrust

bet ween Sai d cl anper ‘and said lifter arm 15 5.

@

The

r

disc drive.defined by claiml including coupling means on said clanper and

sai d di sc whee
when-sai d. cl anpe
dISC dr|ve defin

to assure rotation of said-clanmper with said drive wheel.

r is in said engagenmentg with said drive wheel. 6. - The

ed by claim1, wherein said carriage 20 ext énds about

Qn_él te ends of sa.mﬁltraseowianattbremhoemnd aft said heakland whemhsaidi hirgatr d one

tic head is

nounted on said carriage in allgnnent with a second

di amet er, orthog®shbatos Esnisdtdated; ap ssaddediscsid ajonﬁedeau&neenlcablsehgage one
surface of said disc and wherein a, second head is mounted on said carriage

in 25  alignnent™YFRenttofe Ssaih53rTidtend of said second di arret er of sa| d

drive wheelto en
di sc drive defin

Hor, B ﬂﬁ?%sdr&iee?%f’wegf o ity Spere i bt an

overcent er mgcharw SUR Wﬂbﬁﬂes’ragmeﬁn q(wiksal g&a%@ !5% 'féhdgé’{d Mgse/mee_l when

sai d cl anper “i's

I N Ssal agenen

di sc drive definedshy apbial %&ss@@@u@?ébesﬁi@\iﬁ%ﬁ' AHhyTBARSr Pikes Birty C! arrper

i ncl udes a plurality of concentrically spaced teeth disposed w'thin the

central portion @heﬁéﬂndsﬁldaemxber ancludesTére odterc admume d.effadfeedoby claim 38,

mhereln said dis

- 10

c wheel
engaging said annular surface of said drive wheel.

3. The disc drive defined by claim 2, wherein said clamper
1ncludes re5111ent fingers which extend into said recess of said

drive wheel when said clanper is in said engagement with said

drive wheel, said fingers for providing alionment of said disc on

said drive wheel,

4, | The disc drlve defined by ‘claim 3 includino a thrust

15

bearing disposed between sald clamper and said lifter arm.

5. The disc drive defined by claim 1 inoiuqing coupling
means on said clamper and said.diso.wheel to assure iotation of
said oiamper with seid drive wheel when said clamper is in said

engagement with said drive wheel.

6. - The disc dfive defined'by claim 1, wherein said cerriage

20

extends about opposite ends of a first diameter of said drive
wheel and wherein said one magnetic head is mounted on said
carriage in alignment with a second diameter, orthogonal to said

first diameter, said drive wheel to engage one surface of said

'disc_and wherein a second head is mounted on said carriage in

25

alignment with the opposite end of said second diameter of said

drive wheelto engage the opposite side of said disc.

-—-__-_________————.

AR



@Ebludes a centering cyllnder whi ch surrounds sai d concentrically 10
spaced teeth when said clanper is in said engagement with said drive ‘wheel

10. The disc drive defined by claim9, .wherein said ejector neans is
spring-1oaded by the manual insertion of said disc into said disc drive. 15
11. The di sc drive defined by claim 10, wherein said tripping of said
‘ejector neans is caused by a ranped surface on said carriage. 12. A disc
drive substantlally as here|nbefore §€Scr|bed with reference to and as\\y
H USt rated i 9 the ?hcecgi c d Jl.vregde 1nedqa% Clam 6, wherein said clamping o’

means includes an overcenter mechanisn which urges sald Clamper
against said drive wheel when said clamper is in said endagement
with sald drlve wheel.
5 8. The disc drive defined by'cieim 5, wherein said coudling.
| meens.on seid clamper includes a plurality of concentrically
epaced teeth dieposed_hithih the.cehtrel portion of said clamper.
9. .The disc drive defined by claim 8l wherein said disc wheel
includes a centerlng cyllnder whlch surrounds said concentrlcally
10 spaced teeth when said clamper is in said engaqement with sald
drive wheel. :
19. The disc drive defined by cla1m 9, whereln said ejector
means is spring—loaded by the manual 1nsertion of said dlsc into
| 'said disc drive.
15 11. The disc drive deflned by claim 10, wherezn said trlpplng _
of said eJector means is caused by a.ramped surface on said
l.ca:riage. | o |
12, A disc drive substantialiy as hereihbefdfe described with
reference to and as illustreted'in the accdhpanyihg drawings.

20
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