
EP 0188 338 B1 Description Field of the invention The invention concerns a
roller guide such as the takeup roller of a magnetic recording tape
cassette. 5 Background art Both "Betamax" and "VHS" videotape cassettes
include a takeup roller which typically is an injection-molded plastic
sleeve rotatably mounted on a fixed, machined stainless steel pin. Because
it is impractical in large-scale molding of the plastic sleeve to maintain
an exacting inner diameter, rotation of 10 the plastic sleeve would often
create undue mechanical noise unless a heavy grease were applied to the
stainless steel pin. The use of grease not only involves a contamination
problem, but a significant proportion of videotape cassettes must be
rejected because the tapeup roller is either overgreased or undergreased.
Even though stainless steel can be virtually nonmagnetic, such a pin may be
sufficiently magnetic to 15 cause slight degradation of signals in magnetic
recording tape moving across a plastic sleeve which is rotatably mounted on
the pin. Accordingly, a plastic pin would be preferred, but even if the pin
were machined after being molded, it would increase the range of clearances
between the plastic sleeve and its pin and hence would result in a higher
rejection rate due to under or overgreasing. On the other hand, if the
steel pin could be replaced by a molded plastic pin without exacerbating
such problems, the cost of the 20 roller-pin assembly could be
substantially reduced. Disclosure of invention The invention concerns a
roller guide as defined in claim 1 which can be used as the takeup roller
of a cassette for videotape or other magnetic recording tape and, in such
use, need not generate more 25 mechanical noise when ungreased than do
prior takeup rollers when greased. Furthermore, a preferred roller guide of
the invention when mounted on a molded plastic pin without grease generates
no more mechanical noise than do prior takeup rollers on greased, machined
stainless steel pins. Briefly, the novel one-piece plastic roller guide
comprises a tubular body having a substantially cylindrical outer surface,
said body Including a root from which at least one leaf spring projects in
an axial direction such that the inner 30 diameter of the roller guide at
the free end of the leaf spring is smaller than its inner diameter at the
root. In a preferred molded plastic roller guide of the invention, the root
has a substantially cylindrical inner surface which is coaxial with said
substantially cylindrical outer surface, and two sets of three leaf springs
project symmetrically in opposite axial directions from the inner diameter
of the root. The leaf springs are centered at intervals of 120 with respect
to the inner surface of the root. 35     The root is preferably of limited
axial length where it intersects the tubular body of the roller guide, thus
avoiding a sink area in the outer surface. Preferably that axial length
does not exceed one-tenth the length of the roller guide and is less than
1.5 mm in the roller guide of a Betamax or VHS videotape cassette, the
specifications of which call for a roller guide length of about 17 mm.
Preferably at the base of each spring is a gusset which reinforces the
spring. When a roller guide 40 having two sets of three leaf springs with
such reinforcing gussets is molded of a thermoplastic resin in a 2-piece
injection mold having a cylindrical core pin, shrinkage of the
thermoplastic resin upon cooling inherently causes the free ends of the
leaf springs to bow inwardly such that the inner diameter of the roller at
those free ends is smaller than the inner diameter at the root. The degree
to which the free ends bow inwardly can be controlled by the size and shape
of the gussets and the molding cycle time. Preferably, the 45 face of each
gusset is flat and forms an angle of about [err] with the inner surface of
the tubular body. In the roller guide of a Betamax or VHS videotape
cassette, the diameter of the roller guide at the free ends of the springs
is preferably from 0.1 to 0.3 mm smaller than the diameter at the root.
Hence, the novel roller guide may be mounted on a cylindrical pin, the
diameter of which is selected such that each of the six leaf springs
contacts the pin only at its free end while the root does not contact the
pin. 50     The leaf springs should be strong enough not to break but
supple enough to allow the roller guide to rotate easily so that tape drawn
across the roller guide does not slip. In the roller guide of a Betamax or
VHS videotape cassette having two symmetrical sets of three leaf springs,
the radial thickness of each leaf spring should be at least 0.2 mm to have
sufficient strength but not more than OA mm to permit free rotation without
tape slippage. Circumferentially, each spring should subtend at least [err]
of arc to have 55  adequate strength. Preferably, the inner surface of each
leaf spring has substantially the same curvature as the inner surface of
the root of the tubular body which in turn approximates that of the pin on
which the roller guide is mounted. This provides broad areas of contact
between the pin and the free ends of the roller guide. Alternatively, the
inner surfaces of the leaf springs may be flat or less curved, but this
would reduce the 60 contact area and hence accelerate wear. The drawing In
the drawing: Fig. 1 schematically illustrates the tape path of a VHS
videotape cassette and the position of its takeup 65 roller. 



2    EP 0188338 B1 Fig. 2 is an enlarged schematic end view of a roller
guide embodying the invention; and Fig. 3 is a section through line 3-3 of
Fig. 2. Referring first to Fig. 1, magnetic recording tape 10 extends from
a supply reel 12 across the front of a VHS videotape cassette 13 to a
stainless steel post 14 and a takeup roller. The latter comprises a roller
guide 5 16 rotatably mounted on a cylindrical thermoplastic pin 18 which is
press fit into a recess (not shown) in a base of the shell of the cassette
13. As seen in Figs. 2 and 3, the roller guide 16 comprises a tubular
one-piece plastic body 20 having a cylindrical outer surface 22, which body
includes a root 24 having a cylindrical inner surface 26. Projecting
axially from the root 24 are two symmetrical sets of three leaf springs 28,
the inner faces 30 of which conform to and have substantially the same
curvature as does the 10 inner surface 26 of the root 24. At the base of
each of the leaf springs 28 is a reinforcing gusset which has a flat face
32 that intersects the inner surface of the tubular body 20 at an angle of
about [err], In the vicinity of the leaf springs 28, the tubular body 20 is
formed with lands 34 extending between each adjacent pair of the springs 28
to an inner diameter approximating that of the cylindrical inner surface 26
of the root 24. The lands 34 are interconnected by webs 36 which with the
lands 34 and root 24 form the 15 substantially cylindrical outer surface 22
of the tubular body 20. Each land at one end of the body preferably
subtends at least [err] of arc so that the lands can be of equal size, with
one having adequate area for a gate 38. A depression at the gate insures
that roughness at the sprue does not interfere either with positioning of
or free rotation of the roller guide 16. The lands 34 extend beyond the
free ends 40 of the springs 28 so that when assembling the roller guide 20
16 onto the pin 18, it is substantially centered on the pin before the
springs contact the pin. The free end of the pin 18 is chamfered (chamfer
not shown) to facilitate fitting it into the opening between the lands 34.
Example Using a 2-piece injection mold, the roller guide 16 has been molded
of acetal copolymer, specifically 25 "Celcon LW90" of Celanese Plastics &
Specialties Co. The nozzle temperature was [err], and the cooling water
temperature was [err] on the cavity side and 1 OC on the ejector side.
Molding cycle time was 8 seconds. For venting there was from 5 to 8
micrometers difference between the inner diameter of the mold and the
diameter of its cylindrical core pin. The gate was 0.5 mm in diameter. The
molded roller guide was mounted without any grease on a pin 18 which had
been injection molded using nylon 616, (specifically 30 "1000-2" of
Celanese Plastics & Specialties Co.). Dimensions were: Roller 16 diameter
of outer surface 22                                   5.08 mm inner
diameter of root 24                                 2.390.01 mm 35
axial length of root at tubular body 20                         1.0 mm
inner diameter at free end of leaf springs 28             2.310.05 mm
length of tubular body 20                                     16.74 mm
length of each leaf spring 28                                  7.09 mm
radial thickness of each leaf spring 28                        0.30 mm 40
angle subtended by each leaf spring 28                          [err] angle
subtended by each land 34                                 [err] Pin 18
diameter                                                2.3500.013 mm 45
Average mechanical noise on an ordinary VHS recorder was -52 db in fast
forward and -48 db in rewind (average of 3 videocassettes), better in both
respects than the -40 db specification which is common in the industry.When
retested after 200 cycles of playing and rewinding a full reel of tape,
average mechanical noise was -45 db in fast forward, -52 db in rewind. At
the conclusion of this test, these VHS cassettes were held for 5 days in a
chamber at [err], 80% R.H; 50 then removed from the chamber and immediately
retested. Average mechanical noise was then -52 db in fast forward and -49
db in rewind. These cassettes were then subjected to another 200 cycles of
fast forward and rewinding. Average mechanical noise was then -48 db in
fast forward and -51 db in rewind. These values indicate that plastic flow
or creep should not provide any problem in long-term use in spite of
environmental changes. 55    The roller guide 16 has also been molded from
another commercial acetal copolymer, namely "Delrin 500CL" of El duPont,
and tested on a nylon 6/6 pin 18 with 'results comparable to those reported
above. The roller guide 16 also has been molded from nylon 616 ("1000-2")
and performed well when mounted on an acetal copolymer pin 18 ("Celcon
LW90"). However, as compared to nylon, acetal copolymer more readily fills
a complex mold cavity and hence is a preferred raw material for the roller
guide. Although the 60 pin 18 could be molded of acetal copolymer, nylon is
more rigid and hence preferred for the pin. Both acetal copolymer and nylon
have excellent resistance to abrasion and low friction in contact with each
other. 



Using acetal copolymer, a roller guide of this invention has been molded to
have only three leaf springs, all projecting symmetrically in one axial
direction from the root of the roller, the root extending to the opposite
axial extremity of the roller guide. Compared to the diameter of the
stainless steel pin on 65 which this roller guide was mounted, the inner
diameter of the root was 0.063 mm greater, and the inner 3    EP  0 188 338
B1 diameter of the roller guide at the free ends of the spring was 0.102 mm
less. When tested without grease as the takeup roller of a VHS videotape
cassette, mechanical noise was not appreciably greater than allowed by the
aforementioned specifications. A roller guide of acetal copolymer
essentially as illustrated in Figs. 2 and 3 of the drawing has been 5
tested without grease on a molded plastic pin as the takeup roller of a
Betamax videotape cassette, performing well at mechanical noise levels
below typical specifications. While testing has thus far been in videotape
cassettes, the roller of the invention should be useful in other types of
tape magazines including audiotape cassettes and cartridges. lo Claims
1.Tapecassettecomprising astationarycylindrical pin (18)carrying a
rollerguide(16),characterized in that the roller guide (16) comprises a
one-piece plastic tubular body (20), having a substantially cylindrical
outer surface (22) and an inner surface, said body including a root (24)
inwardly extending from the inner 15 surface of said tubular body from
which at least one leaf spring (28) projects in an axial direction inwardly
deviating from that axial direction such that the inner diameter of the
roller guide at the free end (40) of the leaf spring (28) is smaller than
its inner diameter at the root (24), the diameter of the pin (18) being
smaller than the inner diameter of the roller guide (16) at the root (24)
and slightly greater than the inner diameter of the roller guide (16) at
the free end (40) of the leaf spring (28) when the roller guide (16) is
removed from 20 the pin (18). 2. Tape cassette as defined in claim 1
wherein the root (24) of the roller guide (16) has a substantially
cylindrical inner surface which is coaxial with the substantially
cylindrical outer surface (22) of the tubular body (20). 3. Tape cassette
as defined in claim 1 or 2 wherein the inner face (30) of the leaf spring
(28) conforms to 25 and has substantially the same curvature as the inner
surface (26) of the root (24). 4. Tape cassette as defined in any of claims
1-3 wherein said one leaf spring (28) and two additional leaf springs (28)
project symmetrically such as to be distributed circumferentially from the
root (24) in said axial direction. 5. Tape cassette as defined in claim 4
having a substantially identical set of three leaf springs (18) 30
projecting from the root (24) in the opposite axial direction. 6. Tape
cassette as defined in claims 4 or 5, the tubular body (20) of which in the
vicinity of the leaf springs (28) is formed with three lands (34), each
extending between adjacent leaf springs (28) to an inner diameter
approximating that of the root (24), said lands being interconnected by
webs (36) which with the lands (34) and root (24) form the substantially
cylindrical outer surface (22) of the tubular body (20). 35     7. Tape
cassette as defined in claim 6 wherein said lands (34) extend axially
beyond the free ends (40) of the springs (28) so that when assembling the
roller guide (16) onto a cylindrical pin (18), it is substantially centered
on the pin (18) before the springs (28) contact the pin (18). 8. Tape
cassette as defined in claim 7 wherein the lands (34) are of equal size and
each subtends at least [err] of arc. 40     9. Tape cassette as defined in
claim 4 including a reinforcing gusset at the base of each leaf spring. 10.
Tape cassette as defined in claim 9 wherein the face (32) of each
reinforcing gusset is flat and forms an angle of about 45 with the inner
surface of the tubular body. 11. Tape cassette as defined in claim 1 having
at least a second spring (28) projecting from the root (24) in the opposite
axial direction. 45     12. Tape cassette as defined in any of claims 1-11
wherein the plastic is acetal copolymer. 13. Tape cassette as defined in
any of Claims 1-12 wherein said pin (18) is nylon and said roller guide
(16) is acetal copolymer. 14. Tape cassette as defined in claim 5
comprising a stationary, tough, molded, cylindrical thermoplastic pin (18)
carrying said roller guide (18), and the roller guide (18) contacts the pin
(18) only at 50 the free ends (40) of the six leaf springs (28). 15. Tape
cassette as defined in claim 14 wherein the diameter of the pin (18) is
about 2.5 mm, and the inner diameter of the roller guide (16) at the free
ends of each sets of leaf springs (28) is 0.05-0.15 mm less than the
diameter of the pin (18) when the roller guide (16) is removed from the pin
(18). 55 Patentansprache 1. Bandkassette mit einem ortsfesten zylindrischen
Zapfen (18), der eine Fuhrungsrolle (16) tragt, dadurch gekennzeichnet, daB
die Fuhrungsrolle (16) einen einstuckigen Rohrkorper (10) aus Kunststoff 



besitzt, der eine im wesentlichen zylindrische Au~enwandung (22) und eine
Innenwandung sowie einen 60 sich von der Innenwandung des Rohrk6rpers
einwarts erstreckenden Trager (24) besitzt, von dem mindestens eine
Blattfeder in einer axialen Richtung von dieser einwarts abweichend derart
vorspringt, dal der Innendurchmesser der Fuhrungsrolle am freien Ende (40)
der Blattfeder (28) kleiner ist als an dem Trager (24), wobel bei von dem
Zapfen (18) abgenommener Fuhrungsrolle (16) der Durchmesser des Zapfens
(18) kleiner ist als der Innendurchmesser der Frhrungsrolle (16) an dem
Trager (24) und etwas 65 gr6Ber als der Innendurchmesser der Fuhrungsrolle
(16) am freien Ende (40) der Blattfeder (28). 4    EP 0188 338 B1 diameter
of the roller guide at the free ends of the spring was 0.102 mm less. When
tested without grease as the takeup roller of a VHS videotape cassette,
mechanical noise was not appreciably greater than allowed by the
aforementioned specifications. A roller guide of acetal copolymer
essentially as illustrated in Figs. 2 and 3 of the drawing has been 5
tested without grease on a molded plastic pin as the takeup roller of a
Betamax videotape cassette, performing well at mechanical noise levels
below typical specifications. While testing has thus far been in videotape
cassettes, the roller of the invention should be useful in other types of
tape magazines including audiotape cassettes and cartridges. 10 Claims 1.
Tape cassette comprising a stationarycylindrical pin (18) carrying a roller
guide (16), characterized in that the roller guide (16) comprises a
one-piece plastic tubular body (20), having a substantially cylindrical
outer surface (22) and an inner surface, said body including a root (24)
inwardly extending from the inner 15 surface of said tubular body from
which at least one leaf spring (28) projects in an axial direction inwardly
deviating from that axial direction such that the inner diameter of the
roller guide at the free end (40) of the leaf spring (28) is smaller than
its inner diameter at the root (24), the diameter of the pin (18) being
smaller than the inner diameter of the roller guide (16) at the root (24)
and slightly greater than the inner diameter of the roller guide (16) atthe
free end (40) of the leaf spring (28) when the roller guide (16) is removed
from 20 the pin (18). 2. Tape cassette as defined in claim 1 wherein the
root (24) of the roller guide (16) has a substantially cylindrical inner
surface which is coaxial with the substantially cylindrical outer surface
(22) of the tubular body (20). 3. Tape cassette as defined in claim 1 or 2
wherein the inner face (30) of the leaf spring (28) conforms to 25 and has
substantially the same curvature as the inner surface (26) of the root
(24). 4. Tape cassette as defined in any of claims 1-3 wherein said one
leaf spring (28) and two additional leaf springs (28) project symmetrically
such as to be distributed circumferentially from the root (24) in said
axial direction. 5. Tape cassette as defined in claim 4 having a
substantially identical set of three leaf springs (18) 30 projecting from
the root (24) in the opposite axial direction. 6. Tape cassette as defined
in claims 4 or 5, the tubular body (20) of which in the vicinity of the
leaf springs (28) is formed with three lands (34), each extending between
adjacent leaf springs (28) to an inner diameter approximating that of the
root (24), said lands being interconnected by webs (36) which with the
lands (34) and root (24) form the substantially cylindrical outer surface
(22) of the tubular body (20). 35     7. Tape cassette as defined in claim
6 wherein said lands (34) extend axially beyond the free ends (40) of the
springs (28) so that when assembling the roller guide (16) onto a
cylindrical pin (18), it is substantially centered on the pin (18) before
the springs (28) contact the pin (18). 8. Tape cassette as defined in claim
7 wherein the lands (34) are of equal size and each subtends at least [err]
of arc. 40     9. Tape cassette as defined in claim 4 including a
reinforcing gusset at the base of each leaf spring. 10. Tape cassette as
defined in claim 9 wherein the face (32) of each reinforcing gusset is flat
and forms an angle of about [err] with the inner surface of the tubular
body. 11. Tape cassette as defined in claim 1 having at least a second
spring (28) projecting from the root (24) in the opposite axial direction.
45     12. Tape cassette as defined in any of claims 1-11 wherein the
plastic is acetal copolymer. 13. Tape cassette as defined in any of Claims
1-12 wherein said pin (18) is nylon and said roller guide (16) is acetal
copolymer. 14. Tape cassette as defined in claim 5 comprising a stationary,
tough, molded, cylindrical thermoplastic pin (18) carrying said roller
guide (18), and the roller guide (18) contacts the pin (18) only at 50 the
free ends (40) of the six leaf springs (28). 15. Tape cassette as defined
In claim 14 wherein the diameter of the pin (18) is about 2.5 mm, and the
inner diameter of the roller guide (16) at the free ends of each sets of
leaf springs (28) is 0.05-0.15 mm less than the diameter of the pin (18)
when the roller guide (16) is removed from the pin (18). 



55 PatentansprOche 1. Bandkassette mit einem ortsfesten zylindrischen
Zapfen (18), der eine Fuhrungsrolle (16) tragt, dadurch gekennzeichnet, daG
die F'hrungsrolle (16) einen einstuckigen Rohrk6rper (10) aus Kunststoff
besitzt, der eine im wesentlichen zylindrische Aulenwandung (22) und eine
Innenwandung sowie einen 60  sich von der Innenwandung des Rohrkorpers
einwarts erstreckenden Trager (24) besitzt, von dem mindestens eine
Blattfeder in einer axialen Richtung von dieser einwarts abweichend derart
vorspringt, dal der Innendurchmesser der FKhrungsrolle am freien Ende (40)
der Blattfeder (28) kleiner ist als an dem Triger (24), wobei bei von dem
Zapfen (18) abgenommener Fuhrungsrolle (16) der Durchmesser des Zapfens
(18) kleiner ist als der Innendurchmesser der Fuhrungsrolle (16) an dem
Trager (24) und etwas 65 grdBer als der Innendurchmesser der Fuhrungsrolle
(16) am freien Ende (40) der Blattfeder (28). 4    . . ..  11111!  lIJ
11111  111111  ( EP 0188 338 B1 2. Bandkassette nach Anspruch 1, dadurch
gekennzeichnet, daM das der TrAger (24) der FGhrungsrolle (16) eine im
wesentlichen zylindrische Innenwandung besitzt, die mit der im wesentlichen
zylindrischen Auaenwandung (22) des Rohrkorpers (20) koaxial ist. 3.
Bandkassette nach Anspruch 1 oder 2, dadurch gekennzeichnet, dad die
Innenflache (30) der 5  Blattfeder (28) der Innenwandung (26) des Tragers
(24) angepast ist und im wesentlichen dieselbe Krummung hat wie diese. 4.
Bandkassette nach einem der AnsprOche 1 bis 3, dadurch gekennzeichnet, daB
die eine Blattfeder (28) und zwei weitere Blattfedern (28) in der genannten
Axialrichtung symmetrisch -von dem Trager (24) vorspringen und daher in der
Umfangsrichtung verteilt sind. 10    5. Bandkassette nach Anspruch 4,
dadurch gekennzeichnet, daB ein im wesentlichen identischer Satz von drei
Bandfedem (18) in der entgegengesetzten Richtung von dem Trager (24)
vorspringen. 6. Bandkassette nach Anspruch 4 oder 5, dadurch
gekennzeichnet, daB der Rohrkorper (20) im Bereich der Blattfedern (28) mit
drei Rippen (34) ausgebildet ist, von denen sich jede zwischen benachbarten
Blattfedern (28) zu einem Innendurchmesser erstreckt, der annahernd dem des
Tragers (24) entspricht, und 15 dae die Rippen miteinander durch Stege (36)
verbunden sind, die zusammen mit den Rippen (34) und dem Triger (24) die im
wesentlichen zylindrische Augenfliche (22) des Rohrk6rpers (20) bilden. 7.
Bandkassette nach Anspruch 6, dadurch gekennzeichnet, daB sich die Rippen
(34) von den freien Enden (40) der Federn (28) axial weg erstrecken, so daS
die Fuhrungsrolle (16) bei ihrem Aufsetzen auf einen zylindrischen Zapfen
(18) auf diesem im wesentlichen zentriert ist, bevor die Federn (28) den
Zapfen 20 (18) beruhren. 8. Bandkassette nach Anspruch 7, dadurch
gekennzeichnet, daB die Rippen (36) gleich grog sind und sich jeweils Ober
einen Bogen von mindestens 300 erstrecken. 9. Bandkassette nach Anspruch 4,
gekennzeichnet durch eine an der Basis jeder Blattfeder vorgesehene
Verstirkungsversteifung. 25     10. Bandkassette nach Anspruch 9, dadurch
gekennzeichnet, daR jede Versteifung eine ebene Fliche (32) besitzt, die
unter einem Winkel von etwa 450 zu der Innenwandung des Rohrkorpers
angeordnet ist. 11. Bandkassette nach Anspruch 1, dadurch gekennzeichnet,
daB von dem Triger (24) in der entgegengesetzten Axialrichtung mindestens
eine zweite Feder (28) vorspringt. 12. Bandkassette nach einem der
Anspruche 1 bis 11, dadurch gekennzeichnet, daB der Kunststoff ein 30
Acetalcopolymer ist. 13. Bandkassette nach einem der Anspruche 1 bis 12,
dadurch gekennzeichnet, daB der Zapfen (18) aus Nylon und die Fuhrungsrolle
(16) aus Acetalcopolymer besteht. 14. Bandkassette nach Anspruch 5 mit
einem ortsfesten, zahen, formgepreaten zylindrischen thermoplastischen
Zapfen (18), der die Fuhrungsrolle (16) tragt, die den Zapfen (18) nur an
den freien 35 Enden (40) der sechs Blattfedern (28) beruhrt. 15.
Bandkassette nach Anspruch 14, dadurch gekennzsichnet, dag der Durchmesser
des Zapfens (18) etwa 2,5 mm betrigt und bei von dem Zapfen (18)
abgenommener Fuhrungsrolle (16) derr Innendurch- messer der Fuhrungsrolle
(16) an den freien Enden der Satze von Blattfedern (28) um 0,05 bis 0,15 mm
kleiner ist als der Durchmesser des Zapfens (18). 40 Revendications 1.
Cassette pour bande, comprenant un axe cylindrique fixe (18) portant un
rouleau de guidage (16), caracterisee en ce que le rouleau de guidage (16)
comprend un corps tubulaire en matiere plastique 45 monobloc (20)
prisentant une surface exterieure sensiblement cylindrique (22) et une
surface interieure, ledit corps comportant une racine (24) s'dtendant vers
l'interieur A partir de Is surface interieure dudit corps tubulaire et b
partir de laquelle au moins un ressort A lame (28) se projette dans une
direction axiale avec une deviation vers l'interieur par rapport A cette
direction axaile de sorte que le diametre interieur du 



rouleau de guidage, a I'extremite libre (40) du ressort a lame (28), set
plus petit que son diametre interieur a so l'endroit de la racine (24), le
diametre de l'axe (18) etant plus petit que le diametre interieur du
rouleau de guidage (16) A I'endroit de la racine (24) et l6gerement plus
grand que le diamere int6rieur du rouleau de guidage (16) A l'extremit6
libre (40) du ressort b lame (28) lorsque le rouleau de guidage (16) est
enlev6 de I'axe (18). 2. Cassette pour bande suivant la revendication 1,
dans laquelle la racine (24) du rouleau de guidage 55 (16) presente une
surface interieure sensiblement cylindrique qui est coaxiale A la surface
ext6rieure sensiblement cylindrique (22) du corps tubulaire (20). 3.
Cassette pour bande suivant la revendication 1 ou 2, dans laquelle la face
interieure (30) du ressort A lame (28) est conformes A la surface
interieure (26) de la racine (24) et a sensiblement la meme courbure que
celle-ci. 60     4. Cassette pour bande suivant l'une quelconque des
revendications 1 A 3, dans laquelle ledit ressort A lame (28) et deux
ressorts A lame suppl6mentaires (28) se projettent sym6triquement, de fagon
A etre r6partis circonferentiellement, a partir de la racine (24), dans
ladite direction axiale. 5. Cassette pour bande suivant la revendication 4,
comportant un groupe sensiblement identique de trois ressorts A lame (28)
se projetant A partir de la racine (24) dans la direction axiale oppos6e.
65     6. Cassette pour bande suivant les revendications 4 ou 5, dont le
corps tubulaire (20) au voisinage des 5    I  I  M  UII **I1II EP 0188338
51 ressorts A lame (28) comporte trois surelevations (34) s'6tendant
chacune entre des ressorts a lame adjacents (28), jusqu'A un diametre
interieur voisin de celui de la racine (24), lesdites surelevations etant
interconnect6es par des voiles (36) avec lesquels les surelevations (34) et
la racine (24) definissent la surface exterieure sensiblement cylidrique
(22) du corps tubulaire (20). 5     7. Cassette pour bande suivant Ia
revendication 6, dans laquelle lesdites surelevations (34) s'6tendent
axialement au-dela des extr6mit6s libres (40) des ressorts (28) de sorte
que, lorsqu'on assemble le rouleau de guidage (16) sur un axe cylindrique
(18), iWest sensiblement centr6 sur l'axe (18) avant quo les ressorts (28)
ne viennent on contact avec l'axe (18). 8. Cassette pour bande suivant la
revendication 7, dans laquelle les sur6l6vations (34) sont de to dimension
6gale et chacune sous-tend au moins 30 d'arc. 9. Cassette pour bande
suivant la revendication 4, comportant un gousset de renfort a la base de
chaque ressort A lame. 10. Cassette pour bande suivant la revendication 9,
dans laquelle la face (32) de chaque gousset de renfort est plane et forme
un angle de 45 environ avec la surface int6rieure du corps tubulaire. 15
11. Cassette pour bande suivant la revendication 1, comportant au moins un
deuxieme ressort (28) se projetant A partir de la racine (24) dans la
direction axiale opposse. 12. Cassette pour bande suivant l'une quelconque
des revendications 1 a 11, dans laquelle la matiere plastique est. un
copolymere d'actetal. 13. Cassette pour bande suivant l'une quelconque des
revendications 1 A 12, dans laquelle ledit axe 20 (18) est en nylon et
ledit rouleau de guidage (16) est en copolymere d'acetal. 14. Cassette pour
bande suivant la revendication 5, comprenant un axe cylindrique fixe (18),
en matiere thermoplastique moul6e dure, portant ledit rouleau de guidage
(16), et le rouleau de guidage (16) est en contact avec l'axe (18)
seulement aux extr6mit6s libres (40) des six ressorts A lame (28). -'
15. Cassette pour bande suivant la revendication 14, dans laquelle le
diametre de l'axe (18) est de 2,5 j..'   25 mm environ, et le diametre
interieurdu rouleau de guidage (16) aux extr6mites libres de chaque groupe
de ressorts A lame (28) est infdrieur de 0,05 A 0,15 mm au diametre de
l'axe (18) lorsque le rouleau de guidage (16) est enlev6 de l'axe (18). 30
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