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0168 6 Descr i t|on Non- CECIIIatIng Spool For Belt Driven
Téch i cal Flelg The present invention concerns an i nproved spool 5 for a
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n ajvari-et P?@%sand the recording tapes range in mndth

{0-6 35 nnjynay be asthin:as.,o.. 015.mm may be driven at 2286 or: nore mm .
per Iecond ?£3nbs r corded at densities of 394 flux reversals per mm
or Nre. In'§§§¥§?ﬁﬁ——d%£§ are recorded on 30 a plurality of independent,
par al{l el% racks, whi chTheybalitbdrivenexapes cgfrt%adggp\;\ql;‘ef«rag,.gc unt%a'pg \Mc:teg
of the magn di e o]

t hle artr?dgzlgzgg?géstfgﬂééﬁdﬁgéggn #ggﬁﬁﬁhgpgt §ﬁ@@ﬁ§°:§?e recordlng
ties, #ARP1INRK @Bnthei pxesent dnvanedon, has been very

N successfully utilized to interface with computers where

rapid acceleration and deceleration of the tape are

15 required. In the cartridge there disclosed, a magnetic
recording tape is convolutely wound on two tape spools and
is bidirectionally driven between the spools by an endless

- flexible belt in frictional contact with the tape on both
spools. _ :

20 When the cartridge of the Von Behren patent was

first marketed in 1972, its magnetic recording tape had a
{ width of 6.35 mm, a thickness of 0.025 mm, and was driven
' at 762 mm per second. Data were originally recorded on the
U : tape at a density of 63 flux reversals per mm. Current |
25  cartridges come in a variety of sizes and. the recording
tapes range in width from 3.81 mm to 6.35 mm, may be as
thin as 0.015 mm, may be driven at 2286 or more mm per
' second, and data is recorded at densities of 394 flux
 reversals per wm or more. In addition, data are recorded on
30  a plurality of 1ndependent, parallel tracks, which may
number in excess of 32, spaced across the width of the
u? _ magnetlp recordlng tape.

Although no problems were encountered when the

<

“'j' cartridge was first 1ntroduced, the higher tape speeds,
I 35 recording densities, and track densities have created a
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i ' 0168206 need for inproved spool positioning during - N
.ndlng and unwi ndi ng of the magnetic tape. Di sclosure of Invention The [ )
i'nvention discloses a tape spool for 5 use in a data cartridge FE) :
B ch incl udes means for retaining the $pool at a predeterm ne(b 206
psitionr with respect to the cartridge. Partd2ul arly, the tape spo # ?
i nmounti ng on and rotation relatlve to a cylindrical pin 10
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@Jétent the first wall, a second flange adjacent the second wall, a 15

gb i nterconnecting the flanges and providing a cylindrical mﬁnding

ur f ace, a-borQﬁﬂéiﬂﬁﬁiﬁiﬂ£éi&!ﬁﬂ&i2&ge and into the hub which closely but
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resiliently engage b the wa and res oveme
toward either. The spool includes a first flange adjacent
the first wall, a second flange adjacent the second wall, a
hub interconnecting the flanges and providing a cylindricalh
winding surface, a bore through the first flange and into
the hub which closely but freely surrounds the pin,'a
tubular collar interposed between the first wall and the
first flange to support the first flange out of contact -
with the first wall, which collar has an inner diameter-
allowing free passage of the pin and a thin wall to reduce
the area of contact between the collar and the first wall,
a wear-button protrusion extending beyond the second flange
coaxial with the hub bore to contact the second wall, and a
spring interpcsed between the spool and the wear-button
protrusion for biasing the protrusion toward the second
wall and said spool toward the first wall so that axial

movement of the spool is resisted.:

Briéf Description of the Drawings

The present invention will be more thoroughly
described with reference to the accompanying drawings,
wherein like numbers refer to like parté in the several

‘views, and wherein:




B 0168206 FIGURE 1 i's a top plan view of a bel t driven ta
cartritdge, partially in sect on, containing an inproved tape spool of t
presept invention;. and FIGURE 2 is a cross-&sectional view of thszfﬁ)ggs
spool {of the present invention taken generally along the line 2 <

1. Detailed Description F t e ririd 0 pf. the LY,

described in U S patent ¢é§€§?6§2£55§ %é% p%eh égf 8& ﬁh%%ﬁ%l%%ﬁﬂﬁﬂ;%i

thin Lase platsamxrlﬂﬂﬁﬂIgaotlalhm1hungeanduaacbeataonlmsanslummnpved

_polyngric coveré? Q a§§ﬁgphgdlng§gtggna ngn general ly
sure. Q0se

rect angul ar en data cartridge 10 are a pair of

t ape=bpool s 16 and 18, tkﬁ%ﬁPEEpG #Fap pragsopechionpd 249"a0f5thﬁam@9ﬁ
tape pui dess526 @Kbﬁ&f ARENSE s dh t "BHREh L Coh CEQkERNGehaRa 139, ad oRgl \tNW
belt B2, a pair lﬁ&éeék; roII rs 34 and 36, and a belt driving roller
38. e tape s %G npported by the cartridge base plate 12
for fyree rotation about spaced 20 parallel axes. The magnetic recording

t ape

0.is con I- el vy, ng he tape spools 16-and 18 in opposite
direc_lons abo fieé peBer Loh pe 30 guide path between the tape spool s
d"18 is defined by tmEGGMBek ihpesnrapepanéaze ca® taidged 19ne £t tthet wo
t ape QU|des 26 tLLdg | of,
K n«ﬁ)}&k ?cféong tthedtin v.s Bﬁﬁ At hbS 8, 682,955 (%‘El ‘ﬁ‘ethfi-e%)

cut a y pOI’tIO ape provi des access
magnetti ¢ t &Pe ishaimbmqscatthmdbeee nkaterhézcuvam}lproﬂfu erlumrw:

normef Iy cl Osequnya'i éﬁéf\gaéoeﬂsﬂsﬂeeénéél MsyﬁErié epoeed 135 mqm,umn
insertion of the data 30 tr| e recorderpénot ho A

n
sécond openlngqﬁP?@P1ﬁQW1@%ﬁ e ?héhiﬁrtgFﬂﬁEaii eFe¢kang
tot bel t drlmmsﬁlmtﬁﬁn byhe dataecaptr£dqgél810r 'a!'enabpaarr e\feltsj;id e

no{ or] 50. The na ransdyger 42 riyv l.ler 448, t
reverlsi bl e not dt %éS%PS #ﬁfugpfgfegaP% Hﬁaﬁtﬁ%Pgl%é 2§n9ﬁ€g%ﬂdr%za
portijon of 16he p&¢E{oécbayerguéﬁherZGhandtBéodat&eoathrpﬁgmaywﬁtic ;

o recording tape 30, a driving belt 32, a pair of belt guide
rollers 34 and 36, and a belt driving roller 38.

The tape spools 16 and 18 are supported by the

cartridge base plate 12 for free rotation about spaced
20 parallel axes. The magnetic recording tape 30 is coniql—
| utely wound on the tape spools 16 and 18 in oppoéite
directions about their axes. The tape 30 guide path between
the tape spools 16 and 18 is defined by the three tape wrap
 pins 20, 22 and 24 and the two tape guides 26 and 28,
| The cartridge 10 is formed with a cutaway'portion
AU 40 along the tape path which provides access to the
magnetic tape 30 by a magnetic transducer 42. The cutaway
portion 40 is normally closed by a spring—loaded door 44
which is opened as shown upon insertion of the data
30 cartridge 10 into a tape recorder (not shown). A second
opening 46 is provided in the cartridge cover 14 to provide
access to the belt driving roller 38 by a drive roller 48
driven by a reversible motor 50. The magnetic transducer
42, the drive roller 48, and the reversible . motor 50 are
35 ijillustrated in phantom lines as they form a portion of the
tape recorder rather than the data cartridge 10.
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208 The:cartridge belt driving roller 38 is provided with a reduced e
et er 51 to prevent contact between the driving belt 32 and the magnetf.-
flr di ng tape 30..The driving belt 32 is thin 4continuous fl exi bl e and o
Mtic. 5.1t has a uniformcross-sectional area and it extends 09168206

8 driving roller 38 and the belt guide rollers 34 and 36, contacting the j
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the tape spobB.18 to the tape spool 16, the-tape spool 18 serving as a

- y__-_ spool .-and-t he- t.ape:s ﬂgi %ﬁgggr \élfnq:h%s baelttalr&? Iligsr 5%8904 '%'Eoﬁfg% }%lb%th-z.:-;';

‘on_of- the driving- roI the drive .
suppl i 8 byof héheapetbpeépnqewaﬁshcértv@meaq: wsurtthatporhemethepoelt 32 -

bl 18, A predeierawsécﬁaactiheaabosawunnqéoe,tmqema%e ahﬁlingeaﬁfea
Bl ers 34 and 36 and their resg;géigg suggort shafts applies a
t

Bdet er ni ned dr 528 iPRcOKPEe s@093¢ oL, MraR) ahethpiidriving

lers 34 and 3Gelpeseby ti l&héeaapagsbbelheas QhdoN g s kel tle?é’sasswtaegrees
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B cl asticlby abhet hapeb3Ot wousfeod &hevitape tspedls t1632n¥ 18 passessure

;fnd the spool - é@&ééibﬂ&iea§§0188”3§r%ﬂetQab%aboﬁkna the tape spools 16
- and 18.

- Rotation of the belt driving roller 38 in'é
counterclockwise direction (as viewed in FIGURE 1) by the
20 drive roller 48 causes the belt 32 to traverse its path in
- a{countérclockwise direction and the tape 30 to move from
the tape spool 18 to the tape spool 16, the tape spodl 18
serving_as:a'supply_spool and the tape spool 16 serving as
_ a.take-up spool. bpposite rotation of the driving roller 38
25 Dby the drive roller 48 will cause tape to be supplied by
the tape spool 16 and convolutely wound upon the tape spool
l8. A_predetermined frictional coupling between the belt
-gdide'rollers 34 and 36 and their respective support shafts
applies a predetermined drag to the belt 32 as it passes
30 around the guide rollers 34 and 36, thereby increasing the
tension of the'belt 32 as it passes around each of the belt
guide rollers 34 and 36. This increased tension in the belt
32 increases the length of the belt 32 according to it
elasticity and thereby the speed at which the belt 32
35 passes around the spool 18 is increased compared to thit at
which it passes around the spool 16. This increased sgpeed
causes tension in the tape 30 as well as the ability to




whi.fh it passes around the spool 16: This increased speed causes tension i
theftape 30 as well as the ability to -5- o 0168206 t akg
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tridge plates 12,4 I flapoge. lsS_Rr QVi Wit 1 col ] ar 66 which "...::-
icgri n!t e?poge%é b%%‘\;}ve:(laér’]p?ﬂeﬂ\%ﬁ 4 ??aﬁggégﬂ 3Edgt ﬁg'%(%llgt ﬁ"&g:e aﬂ‘i\&é‘elz The - -~
colll ar 86 maypper nflaege a52 anoldedgsepapetelynand alitdanheddarthd b ower
fl ange 54 or : LQALL.C tege i r ted LoV, t in
60 lB?i or to %ggéé%rgﬁ?@o?ﬁmaésg%%?“{% é? _?gltagﬁgﬁe%glen %.°]1 quﬁ%[ cloq]leiaér3 66
i s li ncl uded BRURALREpEP athe praktridgerd) pe andakergaotaitiomerfcamdieed of a
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1 ar as.a ner_bore iC reely all ows passage of pi n-
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rotation around the pin 60 by means of a bore 64 provided
in the hub 56, which bore 64 is sized to closely but freeiy
fit the diameter of the pin 60.
_ To reduce rotational friction between the lower
20 flange 54 and the cartridge plate 12, the lower flange 54
is provided with a collar 66 which is interposed between

the lower flange 54 and the cartridge plate 12. The collar
66 may be molded as an integral portion of the hub 56 and
the lower flange 54 or may be a separate cylindrical piece

25 inserted over the pin 60 prior to assembly of the spool 16

\1/ or 18 to the pin 60. If the cqQllar 66 is included as a

— separate piece, it may be advantageously manufactured of a
low frictional material such as polytetrafluorethylene. The
cylindrical collar 66 has an inner bore 68 which freely

30 allows passage of the pin 60 and has a thin wall to reduce
the area of contact between the collar 66 and the cartriage
plate 12. Although the collar 66 is shown as having a
diameter reduced from that of the circumference of the
spool 16 or 18, it should be recognized that the collar 66,

35 particularly if molded as a portion of the lower flange 54,
may have any diameter up to the circumference of the lower

flange 54. A larger diameter collar 66 may increase the
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ncrease in friction nmust be accepted because of the |arger areao 6
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15 To prevent this detrimental oscillation, the
spool 16 or 18 is provided with a wear-button protrusion 70
which projects above the surface of the upper flangé 52
opposite and coaxial to the hub bore 64 to contact the
cartridge cover 14 and force the spool 16 or 18 into

20  contact with the cartridge plate 12. Although the wear-
button protrusion 70 could be molded as an integral portion

"of a solid upper flange 52, such a construction would
require that tolerances be closely maintained fézprevent
either loss of contact with the cartridge cover 14 or

25 excessive pressure between the spool 16 or 18 and the

~— cartridge plate 12 and cover 14. |

' To provide for the resilient compensation of
tolerance variations in the collar 66 and the hub 56, the
wear-button protrusion 70 is brovided with a spring 72
30  petween the upper flange 52 and the wear-button protrusion

70. The spring 72 is best illustrated in FIGURE 1 and

preferably includes double-~cantilever spfing arms 74 and 76

which connect between the wear-button protrusion 70 and

diametrically opposed areas 78 and 80 of the upper flange

35 52. The spring arms 74 and 76 are also preferably formed in

. a flat helix whicﬁ increases the length of each arm 74 and
76 and thus the resilient travel of the spring 72, Also

or
e cover 14 .. .
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and that the RN st ops short nt 2ctP

: si one or two cantilever springs which connect the

wear—button protrusion 70 and the upper hub 52.

‘Returning to FIGURE 2, the wear-button protrusion
70 preferably assumes a frusto-conical or hemispherical
shape and includes a rounded upper surface 82 which reduces
the area of contact between the wear-button protuberance 70
and the cartridge cover 14. FIGURE 2 also illustrates that
the spool hub 56 is provided with a recess 84 in the area
of the spring 72 to permit the resilient deformation of the

\f 25 spring 2 and that the pin 60 stops short of contact with .
A the wear-button protrusion 70, also to permit this
resilient deflection.

20

- Although the present invention has been described
with respect to only a ‘single’ embodiment it is recognized
that modifications will be apparent to those skilled in the
art. All of such modifications which fall within the'spirit

and scope of the appended claims are intended to be
included in the present invention.

.30
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uppgr Tlange 52 and the wear-button protrusion 70. The spring 72 is best ;



the wear-button protrusion 70, also to permt this resilient deflection.

Al'though the present. invention has been described with respect, e s0pph z}

si-ngl e enbodi nent it is recognized 30 thatgrodifications will Dbe apparen
to those skilled in the art. Al of such nodifications which fall _w thin

the spirit and scope of the appended cl aj:irgiglge intended to b 188206 n
the present invention. 40285 EPO 2 d-arns— 01 68206 1. A

tape spool (16, 18) adapted for nounting on and rotation relative to a
cylindrical pin (60) extf,ndiﬁgtgﬁéPBBQBEUR%.]‘uem adhipteld WY richihtimyesn
a second 5 parallel wall (14) defining an enclosur iggéwggg adapted. to
engxge both ofanshixptatien (nelatiyesfe Pesviénﬂﬁ3&ﬁ§n eﬁ’ia*ﬁ%?,“‘g
conpri S|dn]9|: ade{p;gznéié\d_m (PAomad] Qgeatdﬁaniﬂl f(t].QZt towalrd b2)seckdhd

a secon ande adj acen i cqond wa :

i nt er conne®t i IRAEA} *I%b%shgg, gsiiﬂgﬂa ﬁf‘oﬂ'&?"ﬁéuggcgﬁlkbr?é?a%dalac\’/\?%ﬁ??\g
surface (58); w heigadéDothr6p0Basai walllest12,adgd end reafsts movenesntid
hub (56) which cl osel Q t_freel iurrgunds said pin (60); a tubular collar
(66) inter posefcf"f%’f‘&e%% E%’Fa FP‘F‘§F §4PP*(12) and said first flange (54) to
support said first flange £$¢ptofilasgecdAdicrdiacentaianid (Eirghi | (12),

.20 which coIIa{ (??% pas an inner dianeter (68) allow ng free passage of
nd}a ?

said pin (60) v h wall to reduce the area of contaci between said
$1Ri 95699

col lar (68§ and said firatsegend  fipnag (S2)- Aga&Gent 6t
extendi ng beyqpgh £5(14%8i d second flange (52) coaxial wth said hub bore

(§4% to contact said Secgngugakgasli%ié¥g%nnecting said flanges (52, 54)
o and providing a cylindrical winding surface (58): |
— a bore (64) through said first flange (54) and :
18 into said hub (56) which closely but freely surrounds said
pin (60);
. a tubular collar (66) interposed between said
first wall (12) and said first flange (54) to support said
first flange (54) out of contact with said first wall (12),
. 20 which collar (66) has an inner diameter (68) allowing free
passage of said pin (60) and a thin wall to reduce the area
of contact between said collar (66) and said first wall

(12);

_ a wear-button protrusion (70) extending beyond
e 25 said second flange (52) coaxial with said hub bore (64) to
. contact said second wall (14); and
means (72) interposed between said spool (16, 18)
and said wear-button protrusion (70) for biasing said
protrusion (70) toward said second wall (14) and said spool
30 (16, 18) toward said first wall (12) so that axial movement
of said spool (16, 18) is resisted.

2. A. tape spool (16, 18) according to claim 1
whefein said means for biasing (72) is a cantilever spring
(74, 76) connecfing said second flange (52) and Faid
35 wear-button protrusion (70).

AR




-WE%ETS---(?Z).-i nt er posed between said spool (16, 18) and said wear-button S
prdtrusion (70) for biasing said protrusion (70) toward said second wal l “
(14) and said spool 30 (16, 18) toward said first wall (12) so that a
npyepent of. said spool (16, 18) is resi'sted. 2. A tape spool (16, 18

_aCﬁOI’dI ng to claim1 wherein said means-Ror biasing (72) | Oh6&G8206ver
spriing (74, 76) connecting said second flange (52) and said 35 wear-button
pratrusion (70). 32 A tape spool (1©916mb&®0r¢anap903960hm( 26, 18)
acgor di ng me%%ms%wesre@daasmf& ofshy) (égatif@grcggg?},éver
sprii-ng (72) _and said wear-button protru5|on (70) are portions o single
moljded pi e§d2)5and said wearrbutiommr akrosiqn ol 7QB)3§%c99§Fﬁgn§o°§I a| m 2
wher ei n sajgg nyaar wWilded gileder,Usi on (70) is frusto-conical and includes a
rognded surface (82) adjacent said second wall (14). 5. A tape spool (16,
18) according to claim2 10 wherein said spring (72) is a

do$bl e-Eantil ever spra.ng A %pe?@pmnnempcnwptm@mgl weaE1ftint 2n |
t rusi on

70 rretrl op osed eas sai d sec nd flan (52).

AT apevbpEBiH 8 1 BFar Rt (R ofh CEPRCerPPRSCE o) 2

a {lat hel and( 'Mgcli.@edoa weemdks mﬂhmatsbhtad)jnqwmtraaidnsé&é)udand said
se¢ond flapgq, (5(§.)4)t0 increase the length of said spring (72) and t her eby

it$ resiliency. 7. ‘A tape spool (16, 18) according to claim6 wherein said
se¢ond flange (52), said spring (72) and said 20" wear-button protrusion

(70) are portions of s Sidqgﬂa‘iaemgﬂ%il PEEEE 18) according to claim 2
. 10 wherein said spring (72) is a double-cantilever spring (74,
\r 76) connected between said wear-button protrusion (70) and

N\ diametrically opposed areas of said second flange (52).

6. A tape spool (16, 18) according to claim 5
wherein said spring (72) is a flat helix (74, 76) between
15 said wear-button protrusion (70) and said second flange
(52) to increase the length of said spring (72) and thereby
its resiliency.

7. A tape spool (16, 18) according to claim 6
wherein said second flange (52), said spring (72) and said
20 wear-button protrusion (70) are portions of a single molded

\r piece.
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