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Description of the Prior Art
Information recording and reproducing apparatuses
employing magnetic tapes such as tape recorder and video
10 recording deck generally have tape wind-up device which winds
up magnetic .tape fed at a constant speed by a capstan and a
pinch roller around a reel installed therein, while the
conventional tape wind-up device is made. in such a
configuration that a constant torgque is generated at all times
15 to drive the reel to rotate.
Specific construction of a magnetic tape wind-up
device of the prior art will be described below.
Fig. 22 and Fig. 23 are vertical cross sectional
view and plan view showing the configuration of the magnetic
20 tape wind-up device of the prior art, respectively.
In Fig. 22 and Fig. 23, numeral 1 denotes a drive
slip gear which is driven by a motor 6 (see Fig. 10). Numeral
2 denotes a driven slip gear which is arranged to rotate
freely with respeét to the drive slip gear 1. Numeral 3
25 denotes a slip member which is made of a fabric material in
an annular (disk) shape and is arranged to be interp’oged by

the drive slip gear 1 and the driven slip gear 2. Numeral 4



Vview a@nd plan view showi ng the configuration of the magnetic 20 t ape

w nd-up device of the prior art, respectively. In Fig. 22
and Fig. 23, nuneral 1 denotes a drive slip. gear which is driven by
a notor 6 (see Fig. 10). Nuneral 2 denotes a driven slip gear which
IS arranged to rotate freely witf respect to the drive slip gear 1.

Nurrer al dPsmteSjeﬁro@@@?ﬁeé'rﬁilﬁenﬁﬁﬁéflgmﬁp@mer% iracke shapef afr tyupgesedal
an annul ar (di sk) shape and, is arranged to be interposed by
the drive S9N gane ERGHR R Whidh i§ i¥peRbyed. bXupeFRIiNg receiver 5
- 2- denotes, a co srv I ng forned _in shape of truncated
cone, one ahdch ¥ Bﬁgg geegﬁédgﬁ9vgnsﬁ%¥ﬁyg%ﬁ%l%erag d the otfhgrcn
(o plessed Loyt fe ELuen iR geer 2 and 855 e o or o Esipeled
2P 19, U E A RSl Soring & SR B MBS 8 e
driven slip 0edle &8 BP'Y s1ipping surface 1a of the drive Sllp gear 1
and a slipping surface 2a of the driven slip gear 2 on both
sides.
Thus when the drive slip gear 1 is driven to rotate
10 by the motor 6 (see Fig. 10), the slipping surface la of the
drive slip gear 1 or the slipping surface_ 2a of the driven
slip gear 2 slips with respect to the slip member 3, thereby
causing the drive slip gear 1 to transmit a constant torque
(hereinafter called the slip torque) to the driven slip gear
15 2 and makes the driven slip gear 2 rotate in the same
direction as that of the drive slip gear 1. And the driven
slip gear 2 drives a first reel 15 or a second reel 18 to
rotate by means of the slip torque, so that a magnetic tape
20 housed in a tape cassette i9 is wound up around a first
20 reel hub 21 or a second reel hub 22 (see Fig. 10).
Configuration and operation of a rotation drive
system of the magnetic tape wind-up device of the prior art
are basically similar to the cases of embodiments of the
present invention depicted in Fig. 10 through Fig. 15.
25 Recently information recording and reproducing

apparatuses powered by batteries, namely tape recorder

(particularly portable tape recorder) and the 1like for



si des. - Thus when the drive slip gear 1 is driven to rotate
10 by the notor 6 (see Fig. 10), the slipping surface |la of the

drive slip gear 1 or the slipping surface.2a of the driven slip gear
2 slips with respect to the slip nenber §, t her eby- causing the drive
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Configuration and operation o rotation stem o

magnet i ¢ t%qqgwg%g‘gedsxiese%&ee B Qbwilkls possibPEC DPRgbfathy skayl ar

to the cases . I ments of the presént invention depicted in
Fig. 10 thrGugH) idk dbodG@ue &énerated by theﬁ?fﬁ%tf¥rqh@fQ%”EEbgnthéﬁCQﬁélng

and reproduci ng appar at uses powered by ‘batteries, nanely tape
recorder rotatidwliXed@idEy ther bl iR oo caréetite,l hkfeler,
it becomes impossible to wind up the magnetic tape leading to
such a problem as the magnei.:.ic tape is wrapped around a
1o capstan or a pinch roller and is therefore stuck. Thus in the
magnetic tape wind-up device of the prior art where the slip
torque remains always constant, slip torque must be set to
such a level that the reel winding torque generated by the
slip torque is greater than the rotational load of the reel
15 hub of the tape cassette of any types which are commercially
available.
In actuality, however, because tape cassettes having
a rotational .load of reel hub as dgreat as to make it
impossible to wind up the tape are hardly encountered, setting
20 the slip torque to accommodate any types of tape cassette
causes the magnetic tape to be wound ﬁp with an excessively
high slip torque for normal tape cassettes which account for
most of the available tape cassettes, leading to wasteful
consumption of the motor power, namely the battery power.
25 Ssummary of the Invention
The present invention has been made to solve the

problems of the prior art as described above, and an object



slip torque can be substantially reduced and the magnetic tape

of tape cassettes having exceptionally high rotational load

-3- exanple, are required to operate for |longer period of tine on
‘a battery, which in turn nakes it necessary to reduce the |oad on
the nmotor as snall as possible. Thus a magnetic tape w nd- up device
is also required to keep the | oad i npoged by the 5 slip torque on the
motor as | pvegs ReeSldite 1 nvihed ohes &8 lprovi hadhae 10LdPe YeRgLabed by
the slip t‘%\quue Ps | ess tlﬁgn tgg s pr &Valtdlepr?\zg# Iepa%lof{:tﬁg r%&? ﬁ%b of
the tape cAspRld eynDENCY8! capable dff WAKNIRS 4PPehY MRyt (M Nhpp bpe
magnetic tape leading to such a probl'emas the negnetic tape is
wrapped aniish P tafe casdetitidsiha¥ing PensBivelyet oanfotatibRAEI B6LgsEUCK.
Thus in the magnetic tape w nd-up device of the prior art whéere the
slip of lEligUeeb@MbiulS alMiAY Sa CPEBd8iely! 1ow! @Ndye tBrgdude et 18
such a level that the reel wi nding torque generated by the slip
tor gue 'i s glisAicpdblbn dfheindiayg opathe eagdmeitiiditapeebf tape césbetteshe
t ape cassette of any types which are comercially avai |l abl e.
having exceptionally high rotational torque of the reel hub
without trouble.
First aspect of the present invention conceived to
solve the above problems is a magnetic tape wind-up device for
10 winding up magnetic tape which is fed at a constant speed by
a capstan and a pinch roller around a reel, including a slip
mechanism which has a drive member driven by a motor to rotate
and a driven member that is driven to rotate by torque
transmitted by the drive member through frictional engagement
15 with the drive member while slipping against the drive member
and drives the reel to rotate, and a torque controller which
periodically changes the torque.
In this magnetic tape wind-up device, when the
minimum level of the periodically changing slip torque is set
20 to such a value that is just capable of winding up the
magnetic tape of normal tape cassettes having relatively low
rotational load of the reel hub, and the maximum level thereof
is set to such a value that is just capable of winding up the
magnetic tape of tape cassettes having exceptionally high
25 rotational load of the reel hub, motor load for generating the



Jn actuality, however, because tape cassettes having a rotational

| oad of reel hub as great as to nmake it | npossible to wind up the
tape are hardly encountered, setting 20 the slip torque to accomodate
any types of tape cassette causes the magnetic tape to be wound up

ith hvel hi | j f I
whi Ch:‘%ﬁééﬁf%? Peel hukwssbg%est@ﬁgfi;"é’iwéﬂ?ﬁﬁé@?ggécéfeﬁei, ity 1o
25 M surgEg o SR K fndhat Iy MRS SR ko B Ineootier B didy PRI L
been made LR SRLURHAS tape wiBG2BLCEBvIEe! 8 £hECHrIbk %?tdﬁé%hgédtﬁz%m’e’
and an obj ect - 4= of "the

present inyenti ' 0 3[4 OV3 negl c i, A= 1P Vi
¥§le ggl%#ébl\nén d]@'; gé(:hg%é‘ ERENEES C thAP ek PHuHP value. £he

which is capal _ he magnetic tape o nor mal tape
cassgttes fayhaticehape/¢ind-y navatkosal ti%@rﬁis'ésent inveftibh¢ bf&tnaUD,

wth a relatively lowslip torque, and is al so capabl e of w ndi ng up

the magnet bghe2Phadld,! dtciaIRid €or generating the slip torque can be

substantially reduced because average slip torque is
substantially lower than the maximum value.

Also in this case, because the minimum value of slip

10 torque is set to such a value that is just capable of winding

up the magnetic ta.tpe of normal tape cassettes, it is a matter

of course that magnetic tape of normal tape cassettes can be

wound up without any trouble. On the other hand, because the

maximum value of slip torque is set to such a value that is

15 just capable of winding up the magnetic tape of tape cassettes

having exceptionally high rotating torque of the reel hub,

even when the magnetic tape of such a tape cassette cannot be

properly wound up due to insufficient slip torque, the

magnetic tape can be surely wound up at a later time when the

20 slip torgue reaches the maximum value. When the reel hub

stops due to an excessive rotational load with an insufficient

slip torque, relative rotational speed of the drive member and

the driven member increases and the period of slip torque

variation becomes very short, and therefore the slip torque

25 reaches the maximum value in a very short period of time

thereafter. Thus the high slip torgue makes the reel hub

surely driven to rotate, without such troubles as the magnetic



havi ng exceptionally high rotational torque of the reel hub wi t hout
"t roubl e. First aspect of the present invention conceived
to sol ve the above problens is a magnetic tape w nd-up device for

10 wi ndi ng up nmagnetic tape which 4 s6fed at a constant speed by
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mechani sm y a mnmo ate and
a driven nggbex that is driven to rotate by torque transmtted by
the drive nenber through frictional engagenent 15 with the drive nenber

whi l e slipping agai ngbcbig déégé‘c@‘g’gfrthe pres8ft dﬂxY?ﬁti 5 &8 the

rotate, and a torque controller whic . periodically changes the
torque. pagnetic tape winR-LB USBRCHLIRPHYY €9 HRelRY R aWpRR !, he

m ni mum | evel of the periodically changing slip torque is set 20 to
suchs a valylget8dh |théUtoreRabbentioliBgi NPndPubBe a fird@ILAbppimape of

normal tape cassettes having relatively |ow . rotational |oad of "the
reel hub, goetiba Mdrainthevdrivikent@iber and iBhéeldrifeilCheibedl dee hat
is just capable of w nding up the magneti c tape of tape cassettes

havi ng exceapgagedl ity leggth ther witht aoransteart dedbeer o€l firilet iopiadr
| oad for generating the
engagement thereby to transmit a constant torque from the
drive member to the driven member, and a second slipping
10 portion where the drive member and the driveﬁ mémber are
intermittently engaged to each other in frictional engagement
thereby to intermittently transmit torque from the drive
member to the driven member, while the constant torque and the
intermittent torgue are combined (caused to cooperate) so that
15 the torque transmitted from the drive member to the driven
member varies periodically.

In this magnetic tape wind-up device, provided that
the degree of frictional engagement of the first slipping
portion is set to such a value that is just capable of winding

20 up the magnetic tape of a normal tape cassette with the
transmitted torgque of the first slipping porti;)n and the
degree of frictional engagement of the second slipping portion
is set to such a value that is just capable of winding up the
magnetic tape of a tape cassette having an exceptionally high

25 rotational 1load of the reel hub by means of both the

transmitted torque of the second slipping portion and the

transmitted torque of the first slipping portion, motor load



slip torque can be substantially reduced and the magnetic tape of

"tape cassettes having exceptionally high rotational Joad of
the reel hub can be wound up w thout trouble. That fis, not or | oad
for generating the slip torque becones hkigher in - t he magnetic tape

e T
the ot p it dEhEeEe Sapb 6z tape cRbORECOMAGYIRY BiosBRiondladohish: )
torque I's rorationt®Shiid abkg dr@’ﬁfekﬁar}fﬁﬁ]ec S:?é’p"\%%ln'de'up without

Al'so in this case, Dbecause t m ni mum val ue o t'orque 1's set
to such a dalusydhat is just capable of w nding up the nagnetic tape
of normal tape cassettes, it is a matter of course that magnetic

tapg of -normal tape geaseré grHdtiideape wind“BpNdevRcW d8&ska ARy to eHb! e.
On the other hand, because the maxi mum val ue of slip torque is set
to such a gkdergat Adpelct of the present invention, the first slipping
portion preferably includes a ring-shaped drive-side first
slipping surface formed on the drive member and a ring-shaped
d_riven-side first slipping surface which is formed on the
10 driven member and engages with the drive-side first slipping
surface with a constant degree of frictional engagement while
slipping against the drive-side first slipping surface, and
the second slipping portion preferably includes a drive-side
second slipping surface formed on the drive member in such a
15 way as to contact a part of ‘_che periphery of the drive-side
first slipping surface, and a driven-side second slipping
surface which is formed on the driven member in such a way as
to contact a part of the periphery of the driven-side first
slipping surface and intermittently makes frictional
20 engagement with the drive-side second slipping surface as the
drive member and the driven member rotate.

With this configuration, a constant slip torque is
always generated by the drive-side first slipping surface and
the driven-side first slipping surface, while intermittent

25 slip torgue is generated by the drive-side second slipping

surface and the driven-side second slipping surface, so that

periodically changing slip torgue can be obtained through the



15 just capable of winding up the nagnetic tape of tape cassettes

havi ng exceptionally high rotating torque of the reel, hub, even when
t he magnetic tape of such a tape cassette cannot be - properly wound
up due to insufficient slip torque, the nmagnetic tape can be surely

wound up at_a later.tine ngn t he
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driven t troubles as t e magneti c
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st uck. Second asp.ect of the present invention is the

In this case, it is further preferable that the

drive-side second slipping surface and the driven-side second

slipping surface be formed in such configurations that become

narrower (decrease) toward the outside in the radial

10 direction. When configured in this way, sudden changes in the

degreé of frictional engagement do not occur when the drive-

side second slipping surface and the driven-side second

slipping surface initiate frictional engagement periodically

or when the frictional engagement is released, and therefore

15 sudden changes in the slip torque do not occur and such

troubles as wow (load variation) c¢an be prevented from
occurring.

In this magnetic tape wind-up device, it is further

preferable that the drive-side first slipping surface be a

20 flat surface, the driven-side first slipping surface have

protruding and recessed circular tracks alternately formed

thereon concentricaliy around the center of rotation of the

driven member, the drive-side second slipping surface have

protruding‘and recessed circular tracks alternately formed

25 thereon concentrically around the center of rotation of the

drive member, and the driven-side second slipping surface have

protruding and recessed circular tracks alternately formed



magneti c tape wi nd-up device according to the first aspect, 5 wherein
‘the torque controller includes a first slipping . portion where the
drive nmenber and the driven nenber are engaged to each other with a
constant degree of frictional engagenment thereby to transmt a
constant torque fromthe drive ménber to the driven nmenber, and a
second sl ,%@ﬁgonlgonc%qq%;%@rr@qqﬁe the eentaBcpanatakdon: Plefermber

are ptermttently en ed to each other in frjctional engagenent
t her eby t od?-'hY%Pm”E?’BtPﬁ’F y SEr gﬂg?ﬁ t 5:{"Gr R % e 3G Eecessed to
t he driven nenber t he const t ue and.the nt er ent
torque ar ee’é%?r’g?néﬁ%ag}é%drﬁﬁeéﬁﬁ e dce))&%% pﬁ'gltrufg.ng ?‘F%C)f%rage%‘
transmtte

peri odi cal ﬁiromstige Séconém Ilrﬁ’p{iﬁgs ﬁe'}ﬁrg{rf‘lbclf?t F&E’@%ﬁwr%ﬁr'de
Sl {pbing aIbk- shspt . oﬂgngsgéfe%%g Lcélﬁélﬁeg%%ﬁfaﬁs"iﬂﬁééo %%gat&%t

wi ndi ng 2%1 t a ett ]
transmtte ?or qu flérrgdt | ppI n‘gelggﬁ o%{.agﬁ %%Eﬁ a way %Ig %2% of
frictional s&PﬂQG@W%H &f]et B%déefi@dn%' bBﬁtQth%tErP“the firstS s“i‘itpptl‘i’ngUCh
a value that 1Is just capable w nding up t

surface and the second slipping surface on the drive side and
the surface on the other side is in contact with the first

10 slipping surface and the second slipping surface on the driven
side.

When configured in this way, it is made easier to
set or control the degree of frictional engagement between the
slipping surface on the drive member side and the slipping

15 surface on the driven member side, nam-ely the torque
transmitting characteristic of both slipping portions.

In the magnetic tape wind-up device of the second
aspect of the present invention, it is also preferable that
the first slipping portion comprises a ring-shaped drive-side

20 first slipping surface formed on the drive member and a ring-
shaped driven-side first slipping surface which is formed on
the driven mnember and engages with the drive-side first
slipping surface with a constant degree of frictional
engagement while slipping against the drive-side first

25 slipping surface, and the second slipping portion comprises
a side wall which has a concave cam surface and is formed on

the drive member to surround the periphery of the drive-side



magnet'i c tape of a tape cassette having an exceptionally high 25
‘rotational |oad of the reel hub by neans of both the transmtted
torque of the second slipping portion and the . transmitted torque of
the first slipping portion, notor load 3o -

- 7- f58d Lglmrg%i %rtﬁ%ez,l i anaorguec%ggal %%%r sy and

t he nagnetlc'ta cassette having exc

rot ati onalyqad &f 5Hethgebqu?@%gg @%‘Eﬂ#“hf&%&ﬂlgfaé firsgeggﬁ_ ag%%ctS

In the magnetic tape w nd-up d according to the

of the prosgifaddVesid ofls Wadican1yl |ERhBGed agaidOb! ko PLEsE” 3

I ncl udes a ring-shaped drive-side first | ppl ng surface med on

the drive dRialy &l akéd M- idw@isthl engageilditeRritiniHd silaess il Mhen
surface which is forned on the 10 ri'ven nmenber and engages with the

driee- si denfti rigites|captagt with thalidadc euifilbed a@0Riied dr iGR0 MRMbdr and
frictional engagenent while slipping against the drive-side first
sl i ppi ng ¢ihd abeivemdmember rotate.

With this configuration, a constant slip torque is
always generated by the drive-side first slipping surface and
the driven-side first slipping surface, while intermittent

10 slip torque is generated by the contact portion of the driven
member and the cam surface of the drive member, so that
periodically changing slip torque can be obtained through the
cooperatiqn.of these slip torques. Thus motor load used in
generating the slip torque can be greatly reduced with an

15 extremely simple configuration, and the magnetic tape of a
tape cassette having an exceptionally high £§tational load of
the reel hub can be wound up without trouble.

In this magnetic tape wind-up device, it is further
preferable that the drive-side first slipping surface be a

20 flat surface, the driven-side first slipping surface have
protruding and recessed circular tracks alternately formed
thereon concentrically around the center of rotation of the
driven member, and a disk-shaped slip member be interposed
between the drive member and the driven member in such a way

25 as the surface on one side is in contact with the first
slipping surface on the drive side and the surface on the

other side is in contact with the first slipping surface on



tthe second slipping portion preferably includes a drive-side second
slipping surface forned on the drive nenber in such a 15 way as to
contact a part of the periphery of the drive-side. first slipping
surface, and a driven-side second slippiag- “surface which is forned

on the drixen LR ,such a way as to contact a part of the
periphery%ﬁetégiggﬁvgﬁﬁgrde first slipping surface and

intermttently nmake riclb 2 s me L, t e Lye- al.de
second sl i ppi ng surfgggBaggkﬁg%%ked qnhﬁ?vgpﬁgﬁgbrﬂgnggtﬂgagrFgégggeé er
rot at e.

- sa?t or control th¥ Hgﬂhsof%iwﬁ{éfrén%al?&ﬁ@ﬁ@'ﬂeﬂée% ‘:ﬁﬁgue

ways generated by the drive-side first ppi ng surface an

the drivenssi¢e-£igsat rShisPidG gl Gr tidtid Ganddt €h81 Br80bn-33de £ikkR
torque is generated by the drive-side second slipping surface and

t he gdri vensBi sigi 8§ CONt\it f 448 NY SHéfnéE% senehat torque Petiradisedtting
changing slip torque can be obtained through the

- 8- SHOPEEBEFBLAT Orethes iR stosippinghportiier. | oad used in
generating the slip torque can be greatly reduced with an
Brief Description of the Drawings
These and other objects, features and advantages of
the present invention will become clear from the following
10 description taken in conjunction with the preferred
embodiments with reference to the accompanying drawings
throughout which like parts are designated by like reference
numerals, and in which:
Fig. 1 is a vertical cross sectional view of the
15 slip mechanism of the magnetic tape wind-up device according
to Embodiment 1 of the present invention, in a state where the
drive-side first slipping surface and the driven-side first
slipping surface do not overlap each other;
Fig. 2 is a plan view of a key portion of the slip
20 mechanisﬁ shown in Fig. 1;
Fig. 3 is an enlarged vertical cross sectional view
of a part of the slip mechanism shown in Fig. 1;
Fig. 4 is a vertical cross sectional view of the
slip mechanism shown in Fig. 1, in a state where the drive-
25 side second slipping surface and the driven-side second
slipping surface are completely overlapped with each other;

Fig. 5 is a plan view of a key portion of the slip



extrerfely sinple configuration, and the nmagnetic tape of a t ape
cassette having an exceptionally high rotational | oad-of 5 the reel
hub can be wound up wi thout trouble. : In this case, it is
further preferable that the drivesi-de second slipping surface and
the driven-gbdRag€eANdhown in ¥igRPignRg surface be formed i-n such
configurations that becone narrower (decrease) toward the

outside in the radiFdly, &0is aflidfErde VA3 GONdBELEdot sldHad YAk
sudden changes in the degree of Trictional engagenent do not occur

when the dréfea part ofstHe $adpndethaPishdshidkinadd ai t g driven-side

second sli1pping surface Initiate frictional engagenent periodically
or when the frictionaFigngagdrent plan eliansast e shepehethanidbm shosmdden
changes in the slip torque do not occur and such troubl es as wow

(l oads vari athomMig.anibe i cuerdtedd r o the drdeessiideg.second slipping

In this magnetic tape wi nd-up device, it is further pref erabl e that
the drive- ssaeféacesandl tppi dyivenf-atdebseaond0slippfingt ssunfhgee sta&ing
driven-side first slipping surface have protrudi ng and recessed
circul ar treekeveriapngeshy otherdd t hereon concentrically around the

center of rotation of the . ) . .
Fig. 8 1s a plan view of the slip mechanism shown

in Fig. 1, in a state of the drive-side second slipping

10 surface and the driven-side second slipping surface completing
to overlap each other;

Fig. 9 is an obligue view of the slip mechanism
shown in Fig. 1 being disassembled;

Fig. 10 is a schematic plan view of the tape

15 recorder which employs the magnetic tape wind-up device shown
in Fig. 1 in idle state;

Fig. 11 is a schematic plan view of the tape
recorder shown in Fig. 10 in a state of forward reproduction
at the start of winding up magnetic tape;

20 Fig. 12 is a schematic plan view of the tape
recorder shown in Fig. 10 in a state of forward reproduction
at the end of winding up magnetic tape;

Fig., 13 is a schematic plan view of the tape
recorder shown in Fig. 10 in a state of reverse reproduction

25 at the start of winding up magnetic tape;

Fig. 14 1is a schematic plan view of the tape

recorder shown in Fig. 10 in a state of first fast feed



driven nenber, the drive-side second slipping surface have

protrudi ng and recessed circular tracks alternately forned 25 t hereon
concentrically around the center of rotation of the drive nmenber,
and the driven-side second slipping surfagg bave protrudi ng and

recessed circulgpotnacks alternately formed
-9- PREF&BGH 6Bncentrically around the center of rotation of the

driven nenber so thatFit 'terE[aot{éldiangﬁgﬂgpggﬁgssgfa;’r aﬁ?lf%(fe-osq dghgggg e wth

the recessed and the™p i N tracks

| B2, SHekgER SRSEA! 151 kit 6 tn 5 opfiilapoRatobpiy ploge

slip menber posed betwe ve e an Ven
menber in s\Way., as the surface on one side is in contact with
the first é?%%ﬁ?ﬁéﬁM surface and the second slipping surface on the
drivg side and ~  pilfie fIr{83ce o SHAPInG' Hhel THALLAUAL LM thet he
first 10 slipping surface and tthe second slTpping surface on the driven
si de. slip torque changing with time in normal state;

Fig. 17 is a graph showing the characteristic of
slip torque changing with time when the reel has stopped;
Fig. 18 is a plan view of a key portion of the slip
10 mechanism of the magnetic tape wind-up device according to
Embodiment 2 of the present invention, in a state where the
contact portion and the cam surface are not in contact with
each other;
Fig. 19 is a plan view of a key portion of the slip
15 mechanism shown in Fig. 18, in a state where the contact
portion and the cam surface begin to make contact with each
other;
Fig. 20 is a plan view of a key portion of the slip
mechanism shown in Fig. 18, in a state  where the contact
20 portion and the cam surface are in contact with each other;
Fig. 21 is a plan view of a key portion of the slip
mechanism shown in Fig. 18, in a state where the contact
portion and the cam surface end contact with each other;
Fig. 22 is a vertical cross sectional view of the
25 slip mechanism of the maghetic.tape wind-up device of the
prior art; and

Fig. 23 is a plan view of a key portion of the slip



When configured in this way, it is made easier to set or control the

degree of frictional engagenent between the sl ipping surface on the
drive nmenber side and the slipping 15 surface on the driven nenber
side, namely the torque transm 4ipg characteristic of both
slipping portions. i In t'he magnetic tape w nd-up device of
the second mechaniggpedhowst ithdige@nt invention, it is also preferable

t hat the first slipping portion conprises a ring-shaped drive-side
20 fi r sPekpipprnPesgriptdan afedhen Ruefeiad Ennddinentts a ri ng-

shaped driven-side first slipping surface which is formed on t he

driven nmenber and eng%&mﬁpfhf?ﬁéﬁﬁﬁwqam thﬁspresent.ils\rergtpiqrgws'ar}f ace
A LT N (TR O 1 NI
surf dbe andibSRLFRIRE Fhae o11ond Erke Tunaioti dRed i fevisrer y
of the drivfé§i£§be recorders as an example, the present invention is not
limited to magnetic tape wfnd-up devices of tape recorders and
can be applied widely to magnetic tape wind-up devices of
various information recording and reproducing apparatuses (for
16 example, video recording deck) which use magnetic tape as the
recording medium.
{Embodiment 1)
Taking reference to Fig. 1 through Fig. 17,
Embodiment 1 will be described below.
15 Fig. 1 is a vertical cross sectional view of a slip
. mechanism of a magnetic tape wind-up device according to
Embodiment 1 of the present invention for tape recorders, in
a state where the drive-side second slipping surface and the
driven-side second slipping surface are not in frictional
20 engagement with each other. Fig. 2 is a plan view of a key
portion of the slip mechanism in the state of Fig. 1, and Fig.
3 is an enlarged view of a part (half) of the slip mechanism
in the state of Fig. 1.
. Fig. 4 shows the slip mechanism in a state whére the
25 drive-side second slipping surface and the driven-side second

slipping surface are in frictional engagement with each other

via the slip member. Fig. 5 is a plan view of a key portion



-+ 10 - first slipping surface, and a contact portion which is

‘attached on the periphery of the driven-side first slipping surface
and is elastically charged agai nst the side wall - t hereby to nmake
frictional engagenent with the side wall when 5 . put into contact with
the cam surface as the drive nmenber and, t he driven nmenber rotate

ﬁfyt?héhhf.%ﬁ}#ges ?bi@ésﬁﬁ‘é‘égﬁlﬁﬁhﬁ gtg% £ OF ® Figy i, d?ve“’?ﬁ i ?L?:
ont ot pott i GH APt o, & DAEE dte) of it i SH e 3 e‘*ﬁ‘%y e

drive nenb h peri odi cally changi ng S|Ip torque can be
obtai ned t #%E%h % ?ig. 4- cooperation of these slip torques. Thus not or

| oad used in er Slgi oh GAH L eat #qﬁ W t h
an 15 extrenely s?ﬁ‘plg éggflgﬁl’ at8i %r)l:le éﬂ%the n‘g%ngflg %cé b
tape; cassebt e thavidg Oﬁ”mééﬁ&ﬂihﬁ”%ﬂe)ﬁ %&é‘lﬁféﬁéio%%'lalt&%é}ﬁp of tHd€
reel hub can be wound up w thout troubl'e Inthis nagnetic

]gape Wi nd-gip; §8VkE8e sdcoid fali ng, surfad¥ 8her 2bleatvbntia alf isceoiade
irst slipping surface be a 2 | at surface, the driven-side first
slipping sg1ipsénfa¥erface falls between the state shown in Fig. 1 and
the state shown in Fig. 4.
Fig. 9 is an oblique view of the slip mechanism
10 being disassembled.
In Fig. 1 through Fig. 9, numeral 1 denotes a drive
slip gear which is formed in a substantially disk shape with
a gear being integrally formed in the periphery thereof.
Numeral 2 denotes a driven slip gear which is formed in a
15 substantially disk shape and. is arranged to be freely
rotatable with respect to the drive slip gear 1. A
cylindrical portion near the center of the driven slip gear
2 has a gear 2d being integrally formed thereon. Numeral 3
denotes a slip member made of a fabric material (for example
20 non-woven fabric) in a disk or annular shape. And the slip
member 3 is arranged to be interposed between the drive slip
gear 1 and the driven slip gear 2. Numeral 4 denotes a
compressive spring formed in a shape of truncated cone, with
one end 4a thereof being received by a receiving spring 5
25 which is pressed into the driven slip gear 2, and the other
end 4b being pressed against the drive slip gear 1. The

pressing force of the compressive spring 4 causes the slip



protruding and recessed circular tracks alternately forned t her eon

concentrically around the center of rotation of the. driven nenber,
and a di sk-shaped slip nenber be interposed bet ween the drive nenber
and the driven nenber in such a vvay 25 as the-surface on one side is in
contact with the first I ppi 'n&ssu‘rface on the drive side and the

surface ofemrer 3 to ’é?hb’ﬁt§¥ﬂ%5¢ by thatatirping §Hé‘fﬁpﬁ§ 1, éfﬁ ﬁ'é
surface o n

driven si dde drive sllp gear 1 g, Wsnsldppdag ﬁqnﬁas‘:%ﬁbn 25 §frr§a@
easier to or control the degree of frictional engagement between
t he dxgiyen. %:H“J% FER5L sP?ngn§r§§FP§c§h§ﬁﬁbb’he dri ven side first 5
sl i ppi ng surface, t he t or que transmgttin

characteri st ic of th%h‘Fl :r{ltlpsﬁlr%i FYrheee opf the rBr""i’ef S%Ecrg%‘ﬁ ot of
the Draw n ese.an her obj ect fea ures

advaht age cmprlses tl?ﬁed’f)’f'%%'éﬁfg?ngéﬁ§€o %\Paneﬂ}ﬁz e%hén

following a ring shape around the center of rotation of the drive slip

gear 1 at a position corresponding to a portion on the inner
circumference of the slip member 3, and a pair of drive-side
second slipping surface 1lc which adjoin the periphery of the
10 drive-side first slipping surface 1b and are formed at two
mutually centrosymmetrical positions with respect to the
center of rotation. The drive-side first slipping surface 1b
is made in a flat surface. The drive-side second sl'ipping
surface 1lc is formed iﬁ a configuration which gradually
15 becomes narrower (decreases) toward the outside in the radial
direction of the drive slip gear 1. And the drive-side second
slipping surface 1lc has a plurality of ridges (protruding
tracks) and grooves (recessed tracks) alternately formed
concentricallyf around the center of rotation of the drive slip
20 gear 1. That is, the drive-side second slipping surface 1c
has undulating cross section, and has ridges and grooves
arranged concentrically around the center of rotation in plan
view. The ridges on the drive-side second slipping surface
1lc are formed to be higher toward the slip member 3 than the
25 drive—-side first slipping surface 1b, as can be seen from Fig.
6.

The slip surface of the driven slip gear 2 includes



10 ‘description taken in conjunction with the preferred

‘enbodi nents with reference to the acconpanyi ng draw ngs t hr oughout
which i ke parts are designated by |like reference - nuneral s, and in
whi ch: Fig. 1 is a vertical cross sectional view of the
15 slip nmechani sm of the magnetic t wi nd- up devi ce according

Lo, 500t 1508 de Blehlecateattd NNl Theslohe WILEd e xipg:
of a key R uRR LRS! 58EBE of wotaion af,he dilhyén S18pP6RE"
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slip driven-side first slipping surface 2b and are formed at two

mutually centrosymmetrical positions with respect to the

center of rotation. The driven-side second slipping surface

2c becomes narrower (decreases) toward the outside in the

10 radial direction of the driven slip gear 2. And the driven-

side first slipping surface 2b and the driven~side second

slipping surfaces 2c each have a plurality of ridges

(protruding tracks) and grooves (recessed tracks) alternately

formed concentrically around the center of rotation of the

15 driven slip gear 2. That is, the driven-side first slipping

surface 2b and the driven-side second slipping surface 2c have

undulating cross sections, and have ridges and grooves

arranged concentrically around the center of rotation in plan

view. The drive-side second slipping surface 1lc and the

20 driven-side second slipping surface 2c are arranged in such

a positional relationship as the ridges of the drive-side

second slipping surface 1lc and the grooves of the driven-side

second slipping surface 2c are engaged to each other, while

the grooves of the drive-side second slipping surface 1lc and

25 the ridges of the driven-side second slipping surface 2c are

engaged to each other.

With this configuration, because both slip surfaces



-+12 -- mechani sm shown in Fig. 4; Fig. 6 is an

enl arged vertical cross sectional view of a part of the slip
mechani sm shown in Fig. 4; Fig. 7 is a plan view of the
slip nmechani sm shown 5 in Fig. 1, in a state of the drive-side second
sl i ppi ng surface and the driven-silfe second sl i pping surface
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of forward reproduction

always press the slip member 3 which is interposed
therebetween, and thereby generate a constant slip torque
(hereinafter referred to as "steady slip torgue"). On the
other hand, the drive~side second slipping surface 1lc and the
10 driven-side second slipping surface 2c overlap each other
every time the drive slip gear 1 makes a half revolution
~relative to the driven slip gear 2, and interpose the slip
member 3 therebetween during the period of overlap thereby to
generate intermittent torgue. COnseqﬁently, when the drive
i5 slip gear 1 rotates in relation to the driven slip gear 2 in
the direction of arrow X, (see Fig. 2, Fig. 5, Fig. 7 and Fig.
8), cooperation of the steady slip torque and the intermittent
slip torque generates periodically changing slip torque. That
is, the driven slip gear 2 rotates in the direction of arrow
20 X; at a rotational speed slower than the drive slip gear 1
while slipping against the drive slip gear 1, being

accompanied by a slip torque.
As described above, the drive-side second slipping
surface 1c is formed in such a configuration as the ridges
25 thereof are slightly higher than the drive~side first slipping
surface 1b in the direction of the slip member 3, and the

circular ridges on the drive-side second slipping surface lc



at the start of winding up magnetic tape; 20 Fig. 12 is a
schematic plan view of the tape recorder shown in Fig. 10 in a state
of forward reproduction at the end of w nding- up nagnetic tape;

Fig. 13 is a schematic plan view of the tape - recorder shown in Fig.
10 in a state of reverse reproduction _25;, _ at the start of w nding up
magneti c tape; . . I.g. 14 iS a sch tic.plan view of th

tape. ' iags qithbhe piTERgE Hape DE oEhF AEAVET A9 cRgeond

- 13 - .operation; e i s.a schematic plan view
of "the 1apLiPEIRE Rhrans 2GeuindttergereBe fRg BBERPE MR ATRE | ced
operation; _, . Fi js.a S ] the ristjlc of
slip torques%ﬁansdelcr?éldvmstlﬁqqir@ isr]?q'nfdarcneall%s%gqqnee; qu'§q“eéh ‘&M a&;% égﬂé7 S

a graph Sh%@ﬂﬂéf'yaﬁﬂgyé%§egdf§i§;égnerating a torgque.

5 Now taking reference to Fig. 10 through Fig. 15, the
slip mechanism or a drive mechanism of the magnetic tape wind-
up device will be described below. Description that follows
assumes that the tape recorder is in idle state in Fig. 10,
at the start of forward reproduction (start of winding up) in

10 Fig. 11, at the end of forward reproduction (end of winding
up) in Fig. 12, at the start of reverse reproduction (start
of winding up) in Fig. 13, in first fast feed state in Fig.
14 and in second fast feed state in Fig. 15.

As shown in Fig. 10 through Fig. 15, the drive slip

15 gear 1 receives the rotation of the motor 6 transmitted via
a first belt 7, a second fly wheel 8, a relay pulley gear 9,
a relay gear 10 and a ninor gear 10a of the relay gear 10
sequentially, while the drive slip gear 1 rotates at a
constant speed when the magnetic tape runs for reproduction

20 or the like. |

buring forward reproduction, rotation of the driven
slip gear 2 accompanied by slip torque is transmitted via a
gear 24 which is formed integrally with the driven slip gear
2, a play gear 11, an intermediate gear 12, a first reel relay

25 gear 13 and a first reel gear 14, to a. first reel 15
sequentially, as shown in Fig. 11 and Fig. 12.

During reverse reproduction, rotation of the driven



stip torque changing with tinme when the reel has stopped;

Fig. 18 is a plan view of a key portion of the slip 10

mechani sm of the

magneti c tape wi nd-up device according to Enbodi mrent 2 of the
present invention, in a state where the contact portion and the cam
surface are not in contact with _e?%h_other; Fig. 19
Is a plan vj i

v] ew of a ke ortion, of the s 15 ani sm shown in Fi
18, in a sﬁia’t% q9fRx & tff/%q'c’aﬂséﬂtte via ﬂ"(;fq ic-’(?r‘]“"'ar"f'(ﬁlrzE ec?ﬁﬂaé’uﬂle%el egi g
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t he Tmagnet’i

t
tape w nd‘up device prior ar

Fig. 23 is19 plafeyi B @ir8ckednPR! b£08iPEctRBNnSEI And is wound up by a

10
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20

25

first reel hub 21 or a second reel hub 22, respectively.

In Fig. 10 through Fig. 15, numeral 23 denotes a
first fly wheel which is supported by a bearing (not shown)
to be freely rotatable, with a first capstan 24 being attached
at the center of the first fly wheel 23 to rotate together
with the first fly wheel 23 as one body. The first fly wﬁeel
23 is driven to rotate by the relay pulley gear 9 via a second
belt 25. |

Numeral 26 denotes a second capstan attached to the
second fly wheel 8 at the center thereof, which is supported
by a bearing (not shown) to be freely rotatable, thereby to
rotate therewith as one bod&. The second fly wheel 8 has a
gear 8a which is formed integrally on the periphery thereof
and ﬁeshes with the relay pulley gear 9, so that the relay
pulley gear 9 is driven to rotate by the second fly wheel 8.

Numerals 27 and 28 denote a first pinch roller ;nd
a second pinch rollexr, respectively. During forward
reproduction, the first pinch roller 27 is pressed against the
first capstan 24 and the second pinch roller 28 is detached
from the second capstan 26, while the magnetic tape 20 is fed

in the direction of arrow A. During reverse reproduction, the

ne %Le#% BacRaRym of



- 14 - mechani sm shown in Fig. 22. Det ai | ed Descri ption of

"the Preferred Enbodi nents The node for carrying out the
present invention wll now be described in detail below Although
description of the 5 enbodi ments that foll ows takes a nmagnetic tape
W nd- up device for tape recorders as an exanple, the present

| nventi on £38885 pinchcrolli Tt o3 4Q g%%%:ﬁteif tafg%é@ %éjpsedc%lﬁ&ﬁc;‘a_ﬂa%téx‘?pe

recorders an anbe appl ied gnetic tape w
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Taki ng reférénce to Eig. odi nent

descri bed Jel Q¥r-owlB. Fig. 1 is a vertical cross sectional
view of a slip mechani sm of a nmagnetic tape w nd-up device
accogding to Numerals 29 and 30 denocte a first fast feed gear and

a second fast feed gear, respectively, the first fast feed
gear 29 being capable of meshing with the drive slip gear 1
and the second fast feed gear 30 being capable of meshing with
the first reel relay gear 13 or the second reel relay gear 16.
10 The first fast feed gear 29 and the second fast feed gear 30
‘are concentrically linked with each other to rotate together
as one body, with a fast feed 1lever 31 interposed
therebetween.
Numeral 32 denotes a control lever which can rotate
15 freely around a shaft 33 and has a shaft portion 32a at one
end thereof which is engaged with an arc-shaped first groove
31la formed on the fast feed lever 31. An aré-shaped second
groove 31b formed on the fast feed lever 31 engages with a
shaft 34, so that the fast feed lever 31 can make swinging
20 motion.
The control lever 32 is controlled by a cam (not
shown) and other members to put the first fast feed gear 29
and the drive slip gear 1 in mesh with each other during idle
state, and make these gears comne off each other during
25 reproduction, though such a mechanism is well known and
therefore detailed description thereof will be omitted here.

Numeral 35 denotes a play lever which is capable of



Enbodiment 1 of the present invention for tape recorders, in a
state where the drive-side second slipping surface and the

driven-side second slipping surface are not in frictional 20

engagenent with each other. Fig. 2 is a plan view of a key portion
of the slip nmechanismin the state of Fig2 % and Fig. 3 is an

enl arged view of a part.(half f th i chani sm In the state
of Fi o 1evhding PREbY Srohrl o Wk NeE B e JhYi HlebHs, BFe

121 g, SRR 82 O LS BDOET 88 S 8 1

second ce are In tron eacC
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portg on 33 and the intermediate gear 12 into mesh as shown in Fig. 11
and Fig. 12 during forward reproduction, put the play gear 11
and the second reel relay gear 16 into mesh as shown in Fig.
13 during reverse reproduction, and cause the play gear 11 to
come off the intermediate gear 12 and the second reel relay
10 gear 16 during idle period. Such a mechanism is well known
and therefore detailed description thereof will be omitted
here.
Numeral 37 denotes a magnetic head which enters deep
into the tape cassette 19 during reproduction, and enters
15 therein slightly during idle period and in fast feed state.
Operation of the magnetic tape wind-up device for
tape recorders made in such a configuration will now be
described below.
Operation of forward.reproduction'will be described
20 first. When the tape recorder is switched from idle state
shown in Fig. 10 to forward reproduction mode by a cam (not
shown), the first pinch roller 27 is pressed against the first
capstan 24 while interposing the magnetic tape 20
therebetween. On the other hand, the second pinch roller 28
25 is caused to come off the second capstan 26, releasing the
magnetic tape 20. At the same time, the play lever 35 is

caused to swing clockwise, so that the play gear 11 meshes



5 of the slip nmechani smwhen positional relationship of the
drive-side second slipping surface and the driven-side second

slipping surface falls between the state shown in Fig. 1 and t he
state shown in Fig. 4. Fig. 9 is an oblique view of the
slip mechanism 10 bei ng di sassenbl ed,5 _ In Fig 1

t hrough Fig.,.9, nmeral, 1 depotes a drive gea f or med
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receiving 9 wMich is fed at a constant speed is wound up by the first
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reel hub 21, with the tape recorder being put in the state of

forward reproduction.
In the state of forward reproduction, the first fast
feed gear 29 is detached from the drive slip gear 1.
| Now the operation of the reverse reproduction will
be described below. When the tape recorder is switched from
idle state of Fig. 10 or the state of forward reproduction of
Fig. 11 or Fig. 12 to reverse reproduction mode by a cam (not
shown), the second pinch roller 28 is pressed against the
second capstan 26 as shown in Fig. i3, while interposing the
magnetic tape therebetween. On the other hand, the first
pinch roller 27 is detached from the first capstan 24 to
release the magnetic tape 20. At the same time, the play
lever 35 is caused to swing counterclockwise thereby putting
the play gear 11 in mesh with the second relay gear 16. As
the motor 6 rotates clockwise, the second capstan 26 rotates
clockwise and the second pinch roller 28 rotates
counterclockwise, thereby to feed the magnetic tape 20
interposed therebetween in the direction of arrow B at a

constant speed. The second reel hub 22 rotates clockwise.



25 which is pressed into the driven slip gear 2, and the other

end 4b being pressed against the drive slip gear 1. The pressi ng
force of the conpressive spring 4 causes the slip -

- 16 - menber 3 to be interposed by the slipping surfaces |Ib, |Ic of
the drive slip gear 1 and the slipping 24 f-aces 2b, 2c of the driven
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The drive-side Second slipping
Stopping operation will be described below. When
the tape recorder is switched from the state of forward
reproduction of PFPig, 11 or Fig. 12 or the state of reverse
reproduction of Fig. 13 to idle mode by a cam (not shown), the
10 first pinch roller 27 or the second pinch roller 28 is
detached from the first capstan 24 or the second capstan 26
as shown in Fig. 10, and the play gear 11 is detached from the
intermediate gear 12 or the second reel relay gear 16.
Further the first fast feed gear 29 meshes with the drive slip
15 gear 1, thereby putting the tape recorder in idle state shown
in Fig. 10.
Fast feed operation will be described below. When
the motor 6 rotates counterclockwise from idle state shown in
Fig. 10, the firsf fast feed gear 29 and the second fast feed
20 gear 30 rotate counterclockwise. At this time, because the
first fast feea gear 29 and the second fast feed gear 30 are
under rotational load applied thereto, the fast feed lever 31
is caused to swing clockwise. As a result, the second fast
feed gear 30 meshes with the first reel relay gear 13, and
25 accordingly the first.reel.iS'rotates.counterclockwise'thereby
putting the tape recorder in the state of first fast feed.

When the motor 6 rotates clockwise from idle state



surface Ic is fornmed in a configuration which gradually 15 becones
narrower (decreases) toward the outside in the radial direction of
the drive slip gear 1. And the drive-side second - slipping surface |Ic
has a plurality of ridges (protruding tracks) and grooves (recessed
tracks) alternately forned coneedbri~cal |y around the center of
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As a result, the second fast feed gear 30 meshes with the
second reel relay gear 16, and accordingly the second reel 18
rotates clockwise thereby putting the tape recorder in the
state of second fast feed.

10 According to Embodiment 1, as described above, in
the state of forward reproduction and the state of reverse
reproduction, the drive slip gear 1 and the driven slip gear
2 slip against each other via the slip member 3, so that
rotation (torque) of the drive slip gear 1 is transmitted to

15 the driven slip gear 2 thereby generating slip torque.

Consequently, in such a state shown in Fig. 2 where
the drive-side second slipping surface 1lc and the driven-side
second slipping surface 2c do not overlap each other at all,
a constant slip torque is generated by the drive-side first

20 slipping surface 1b and the driven-side first slipping surface
2b. When the apparatus changes gradually from this state to
the state shown in Fig. 7 and the drive-side second slipping
surface 1lc and the driven-side second slipping surface 2c
begin to overlap, then the slip torque gradually increases and

25 reaches the maximum level in the state shown in Fig. 5 where
the drive-side second slipping surface 1lc and the driven-side

second slipping. surface 2c¢ completely overlap each other.



2 at a position corresponding to a portion on the inner

circunference of the slip nenber 3, and a pair of driven-side 5 second
slipping surfaces 2c which adjoin the periphery of the driven-side
first slipping surface 2b and are forned at two - nmut ual |'y

centrosymetrical positions with respect2éo-the center of rotation.

The dri ve j nd [ iy e ar
gn%tr%axfc?:? the! RAY BUr&ae fgaduarla%falﬁéﬁi‘@ﬁ§e% WEL the

(decrease he outside in the direction of the driven

slip gearg%atémgﬁddﬁafkipgﬁy 8 is restHeafirst slipping surface 2b and the
driven-si de second slipping surfaces 2c each have a plurality of

ri dges (prot s Nh & r(éws 8HE ehaPultcrigreRsesr t@6ksa ehhageatel y
formed concentrically ‘around the center of rotation of the 15 driven
slip gear of sifijattdraud Reith ivaiesSi denfFigl $6)PPLNghows thessthgeeofb and
the driven-side second slipping surface 2c have undul ati ng cross
sectg ons, FrRd hpvepJ istgnss atitle gstatesof Fig. & ,f eshewscelhéer statky ofr ound
the center of rotation in plan view. The drive-side second slipping
surface 1Fiand 8 hend 28, showévehesisdtateecnfdFigi ppi.ng Zsurdskk: Be sieaxr
arranged in such a positional relationship as the ridges.of the

drive-si d€rom Fig.sg@6enelipipprage sthinges erintitel iy oolds tiis kase,

driven-si ?neaximum value of the slip torque generated when the drive-side

second slipping surface 1lc and the driven-side second slipping

10 surface 2c overlap each other may be set to the same value as

the slip torque (constant value) of the magnetic tape wind-up

device of the prior art. fTherefore, in the magnetic tape

wind-up device of the present invention, the mean slip torgque

becomes substantially less than the slip torgque of the

15 magnetic tape wind-up device of the prior art, making it

possible to greatly reduce the power consumption of the motor

6 compared to the'prior art. That is, when the drive-side

second slipping surface ic and the driven-side second slipping

surface 2c do not overlap each other, because the slip torque

20 decreases accordingly, power consumption of the motor 6 can
be reduced compared to the prior art.

Because the drive-side second slipping surface 1c
and the driven~side second slipping surface 2c are made in
such configurations as the areas thereof gradually decrease

25 toward the outside in the radial direction of the drive slip
gear 1 or the driven slip gear 2, sudden changes in the slip

torque do not occur. Therefore decrease of performance due



second slipping surface 2c are engaged to each other, while t he

"grooves of the drive-side second slipping surface 1c and 25 the ridges
of the driven-side second slipping surface 2c are - engaged to each

ot her . Wth this configuration, because both slip surfaces
- 18 - 2b, 2c of the driven slipz ear 2 cone into mesh with the slip

TP 3 (Eb BB TBERAR ARG jRehRE LIS Shfi T RIEG s bhe stapgPOl

sllpplng su this

confi gurat on,, ch IL[Y}I? Shdg Ty Strﬂ?ii prthel \?‘/aa Sne%iré a,g%h ?_nqotuﬁl,go o

driven-side flrs sur fac I ess

which i s 'QI:S{JHQSEHEzhf:Lrst 881°fEh 21 s Ah LSNP SRAGIALE BrERfS ANt

slip tor erelnafter erred to as "steady slip torque'
the Fogher fanéafSQQeWc'evelﬁ | dges ef@@é’tféﬁé??' a%eddl f ?&Piﬂ: c sg,@@dt)he
10 drlven si de 'secon |1 ppi ng surface 2c overlap each oth

5 between the driven slip gear 2 and the drive slip gear 1 is

small. On the other hand, at the end of winding when the roll
of the magnetic tape 20 wound around the first reel hub 21 is
larger in diameter as shown in Fig. 12, difference in the
rotational speed (slip speed) between the driven slip gear 2

10 and the drive slip gear 1 is greater. But the difference in
the rotational speed (slip speed) between the driven slip gear
2 and the drive slip gear 1 is smaller when compared to the
rotational speed of the drive slip gear 1. As a result,
because the slip torque changes slowly, there arises less

15 significant decrease in the performance such as wow caused
thereby. '

In case the tape recorder is in the state of forward
reproduction or reverse reproduction and the first reel 15 or
the second reel 18 has stopped rotating due to increasing

20 rotational load on the first reel hub 21 or on the second reel
hub 22, slipping speed between the driven slip gear 2 and the
drive slip gear 1 becomes equal to the rotational speed of the
drive slip gear 1, thereby making the period when the drive~
side second slipping surface 1b and the driven-side second

25 slipping sﬁrface 2b overlap each other shorter. As a result,
the period of time taken for the stop torque to reach the

maximum wvalue becomes very short, namely the stop torque



every.tinme the drive slip gear 1 nakes a half revol ution relative to

"the driven slip gear 2, and interpose the slip menber 3 therebetween
during the period of overlap thereby to generate intermttent

torque. Consequently, when the drive 15 slip gear 1 rotates in relation
to the driven slip gear 2 in the dgrection of arrow X[err] (see Fig.

e et 8 i AR Rl B
slip torays Mdlec) 3o or 8IE06P 1 PRGNSR Bl DBtaro
lgﬁ &8 gferr? a % @a ake

direction ar row |ona ower than

1 10 1 g, 1145040 MR S 48 bigeget b,

bei ng acconpanle escri

above, %ﬁ%ﬁ%é&i&pﬁ%rzo arot?ﬁ’&f'@ﬁﬁt*fréﬁ %Qéﬁfeﬂubnz uch a

conflguratlon as ridges eof are slightly higher than t
driwe- 9‘*%5'&&% é%ééﬁ&rﬁbel hub §§rE§CSe|§th Whendhtceroamief, the S"D

menber 3, and t circular ridges on the drive-side second slipping
surface Ic Fig. 17 shows the characteristic of change in slip
torque with time when the first reel 15 or the second reel 18
has stopped rotation. |
(Embodiment 2)

10 Now taking reference to Fig. 18 through Fig. 21,
Embodiment 2 will be described below. Basic construction of
the magnetic tape wind-up device according to Embodiment 2 is
similar to that of the magnetic tape wind-up device according
to Embodiment 1 described previously, and therefore

15 description that follows will be focused on the difference
from Embodiment 1.

Fig. 18 through Fig. 21 are plan views of key
portions of the slip mechanism of the magnetic tape wind-up
device according to Embodiment 2.

20 : As shown in Fig. 18 through Fig. 21, the magnetic
tape wind~up device according to Embodiment 2 differs from the
magnetic tape wind-up device according to Embodiment 1 in that
the drive slip gear 1 has a side wall 1d which has a pair of
concave cam surfaces le formed thereon to surround the

25 periphery of the drive-side first slipping surface 1b, and
that a pair of contact portions 2e which engage with the side

wall 14 are provided on the periphery of the driven-side first



= 19 - engage with the circular grooves in the driven-side second

'slipping surface 2c, and therefore the ridges of the drive- si de
second slipping surface 1c cone into mesh with the slip menber 3

t hereby surely generating a torque. 5 - Now taking reference to
Fig. 10 through Fig. 15, the sILpZ@thanisn1or a drive nmechani sm of

Cocer o o iR i gece 2. L B4 E5nkart, ol o8, BEeas, i
S in Fig..

o it i el SR A PR T R
of wi ndi ng e WL A7) Enevenled Wl W BT SR S el éﬁéa”

in second Ei%lte fvfa%ﬁ. Sfd@tv%éﬂ ﬁhg inPo contact with the %‘an‘? A&l ?e ¢ he

t hrough Fi g. rive sl gear | recelives the rotatlon o}

not og 6 tr%&SEhthQdé'%all id. aTﬁbrE&obééﬁ durfas860Pd 41y &Pﬁ&ﬁgéd ﬁt
relay pulley gear 9, a relay gear 10 and a m nor gear 10a oOf

relay gearpb@itions ¥R9ERNGErY | YenbbblPnheer dEhYC vl B83pedt' cwteﬁeat a
const ant speed when the magnetic tape runs for reproduction
center of rotation of the drive slip gear 1, and the two
contact portions 2e are arranged at positions which are
centrosymmetrical with respect to the center of rotation of
10 the driven slip gear 2.

In Fig. 18 through Fig. 21, arrow X, indicates the
rbtating direction of the drive slip gear 1 and the driven
slip gear 2, while arrow Y indicates the central portion of
the cam surface le, namely the portion where the distance in

15 the radial direciion from the center of rotation of the drive
slip gear 1 is shortest.

| In the magnetic tape wind-up device according to

Embodiment 2, in case operation of forward reproduction or

reverse reproduction is carried out similarly to the case of

20 the magnetic tape wind-up device according to Embodiment 1

described previously and the contact portion 2e is engaged

with a non-contact portion 1f (non-cam surface) of the side

wall 1d of the drive slip gear 1 as shown in Fig. 18, slip

torque (constant value) is generated only between the slip

25 member 3 and the drive-side first slipping surface 1b and the

driven—-side first slipping surface 2b.

When the apparatus shifts gradually from this state



20 -or the Ilike. During forward reproduction, rotation

‘of the driven slip gear 2 acconpanied by slip torque is transmtted
via a gear 2d which is formed integrally with the driven slip gear
2, a play gear 11, an internediate gear 12, a first reel relay 25 gear
13 and a first reel gear to a flrsgoreel 15 sequentially, as

shoun i n F;t ; 4 daé]@afégsh&tgn in Fig. 19 and tHRISHAEY YIS L4UGH O

rotation o rrven

slip gear {?L tH&, 1

second reel rﬁ%y.lﬁgyﬁé eﬁ? a sec%ﬁ ree geargégfagga{e 181lp t%£%@%

reel 18, ag \}.n fﬁcgr%éées due o the co ta-g}_“} f%d"a{-ﬂaches
n or revers n

repr oduct i uct 1 on, etic tape 20 housed in

the tape C%?x%etﬂi@:umum inl¥He é@&ité”sﬂbﬁﬂc'[l'rprbfg oragi re‘i‘h‘e?x“ &@”Qliﬁ

wound up by a first reel hub 21 or a second reel hub 2

respgcti veldbrque gradually decreases until the state shown in Fig. 21
is reached.. Because the cam surface le is made in such
configurations as the distance in the radial direction from
the center of rotation gradually changes, sudden changes in
the slip torque do not occur. Therefore decrease of

10 performance due to wow or other cause is made very small.

In case-the tape recorder is in the state of forward
reproduction or reverse reproduction and the first reel 15 or
the second reel 18 has stopped rotating due to increasing
rotational load on the first reel hub 21 or on the second reel

15 hub 22, slipping speed between the driven slip gear 2 and the
drive slip gear 1 becomes equal to the rotational speed of the
drive slip gear 1, thereby making the period when the cam
surface le and the contact portion 2e are in contact with each
other shorter. As a result, the period of time taken for the

20 stop torque to reach the maximum value becomes very short,
namely the stop torque reaches the maximum value very quickly.
Consequently, the first reel 15 or the second reel 18 is
surely driven to rotate by the maximum stop torque, causing
the operation of winding up the magnetic tape 20 around the

25 first reel hub 21 or the seéond reel hub 22 to be done without
trouble.

In this case, the maximum value of slip torgue



In Fig: 10 through Fig. 15, nuneral 23 denotes a first fly wheel
whi ch is supported by a bearing (not shown) 10 to be freely rotatable,

with a first capstan 24 being attached at the-center of the first
fly wheel 23 to rotate together with the first fly wheel 23 as one
body. The first fly wheel 23 is-dBiltven to rotate by the relay puIIey

gear 9 via_a_sec

Second capsBaiia Eaihen e Surfdes e 479 e doRract Rer EERRePe
ot at abi ¢, RENG g?,’nﬁ“dw“ﬁ* sagh, 2ol BT hE e Enbo s M2 kg ﬁ’%%‘é%ﬁg%Yy
wncel 8 haga o1 5p codEAt &aoﬁ(@ G e Phe%ha abL4e8 HABPpLAADGEY

t her eof e relay gear e refay

pul I ey 9939331# Q{ Loy ?}ar(%t ?%sl?c by 'flf;@réfff’é‘d ﬁé&’aﬂ‘@@e{hé cam surface

Nuneral s 2 28 denot pi nc second pinch
rollgr, rgenepid Veh¥  contBed rporépwaéé are drw&sodgehl Q. 1é£7§ El!‘\ﬁt

pinch roller 27 Is pressed agaihst the 25 first capstan 24 and
second pi N¢lprigRld %fitﬁ%u'tsmdﬁliﬁghﬁéntact with @Hém%tﬁ%ﬁqnécééﬁahﬁg}%théhl le

the magnetic tape 20 is fe in the direction of arrow A ring
reverse rep’o@xatctd&rsuntﬂ&on of the motor 6 is reduced compared to the
magnetic tape wind-up device of the prior art.

Although the description of Embodiment 1 and

10 Embodiment 2 of the present invention assumes that the second
slip portion comprises a pair of parts arranged to be
centrosymmetric with respect to the center of rotation, such
an arrangement is a mere example and the present invention can
be applied to various configurations other than the above, as

15 a matter of course.

Although, the present invention has been described
in terms of preferred embodiments, it will be apparent to
those of skill in the art that numerous variations and
modifications may be made without departing from the true

20 spirit and scope thereof, as set forth in the following

claims.



s nch roller 28 is pressed agai nst the second capstan
26 an “H" "ig@ﬂ ﬂm roller 27 is detached fromthe first capst an
I+ ect tape 20 is fed in the direction of arrow B.

5 Nuneral s 29 and 30 denot? a first fast feed gear and
a second fast feed gear, respectively, %e first fast feed gear 29

bei ng cap ls Wi the drive slip gear 1 and the second
f ast feedagégF gﬁnggg%gggapa e of meshing with the first reel relay

gear 13 orlthe secong rﬁgéaégkéy gsé J&mdg‘?% de‘(;l%e{l Sk f § g

29 and the  Second f ast ear concentri cal

each ot herpfgneeal eapggerwh%h is fefROW &%@ew«e b Sgﬁ{jeng%gaét%w "1

i nter pOSde et we

control |eygy ghbghcﬁagoﬁqggtea (fd 4 ey, i@ispaft 33 and has a
en

shaft portion 32a at one t her eof mhl IS engaged with an
arc-ghaped first grogveiip mechanism having a drive member driven by a

motor to rotate and a driven member which is driven to rotate
by torque transmitted by the drive member through frictional
engagenent with the drive member while slipping against the
drive member and drives the reel to rotate; and
10 a torque controller for periodically changing the
torque.
2. The magnetic tape wind-up device according to claim
1, wherein the torgue controller comprises a first slipping
portion where the drive member and the driven menmber are
15 coupled with a certain degree of frictional engagement thereby
to transmit a constant torque from the drive member to the
driven member, and a second slipping portion where the drive
member and the driven member are intermittently put into
frictional engagement' with each otﬁer thereby - to
20 intermittently transmit a torgue from the drive member to the
driven member, so that the torque transmitted from the drive
member to the driven member is changed periodically by
combining the constant torque and the intermittent torque.
3. The magnetic tape wind-up device according to claim
25 2, wherein the first slipping portion comprises a ring-shaped
drive-side first slipping surface formed on the drive member
and a ring-shaped driven-side first slipping surface which is

This Sheet Has Been Reﬂlaoed

(A




t hat ver 31 can make swinging 20 - notion.
The control lever 32 is controlled by a cam (not - shown) and oth
menbers to put the first fast feed geaB329 - and the drive slip g

3la | t feed lever 31. An arc-shaped second groove
'31b| “Em “““;‘ Eg I;gt feed | ever 31 engages with a shaft 34, so
@ rastufeed e

er
ear

1

of 1 cach GPRBECGAF HAE et ver ugsihet and, s BhBbGReCHET e FERTRIFRE ol

known and
her e.
22 -

a shaft 3
rotatably
swing clo

5

10

15

20

first sfirﬁ?ﬁ{q?lr&lfi@%@%g@gtﬂe CE:EBEE’.%%# :&e(;er e U lfpfcef%ﬁ

unmer’a énotes a r which 1S capa

snosBiiRiel R UGS MW inet, AN SAPNgS s 1ty ARG,

: e 3%,f controlled by a cam (not shown)
gl%\-# e ta?eérdé:?é p?dt tsdlﬂr% the play gear

the second slipping portion comprises a drive-side
second slipping surface formed on the drive member in such a
way as to contact a part of the periphery of the drive-side
first slipping surface, and a driven-side second slipping
surface which is formed on the driven member in such a way as
to contact a part; of the periphery of the driven-side first
slipping surface and intermittently makes - frictional
engagement with the driven-side second slipping surface as the
drive member and the driven member rotate.
4. The magnetic tape wind-up device according to claim
3, wherein the drive-side second slipping surface and the
driven-side second slipping surface are formed in such
configurations that become narrower toward the outside in the
radial direction.
5. The magnetic tape wind-up device according to claim
3, wherein the drive-side first slipping surface is a flat

surface and the driven-side first slipping surface has

‘ protruding and recessed circular tracks alternately formed

25

thereon concentrically around the center of rotation of the
driven member,

the drive-side second slipping surface has
protruding and recessed circular tracks alternately formed
thereon concentrically around the center of rotation of the

TMs&mmH%BamRThmﬁ
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_ 11 ang\mwml@l“u)“mmne gear 12 into mesh as shown in Fig. 11
and Fig. 1 reproduction, put the play gear 11 and
the second reef relay gear 16 into nmesh as shown in-Fig. 13 during
reverse reproduction, and cause the play gear 11 to cone off the
I nternmedi ate gear 12 and the second re 4 relay -10 gear 16 during idle

period. QU@ HEMHER SApds wel | known and therefore detail ed
description thereof wiil be onitted her e. Nuner al

37 denotes a magnetitndeadrifiephsallee! Ssélamily  slipplifyo tdertane chasette
19 during reproduction, and enters 15 therein sflghtly during idle

peri od angprdtiweding eafdstr@icessed circular trackeersliteaxmhafelyefopgedtic
tape wi nd-up device for tape recorders nmade in such a configuration

wi Il now thereon comsentbidabyosround the center ofdpsstdtibon 0bff theard
reproduction wll be described 20 first. Wen the tape recorder is
sw tched famiwenll megbetre so thatshohe prorgding tandomesresseshr bdackison
node by a cam (not shown), the first pinch roller 27 is pressed
agai nst tlendagstwith thecapstessed@4andhithe prebrpdingg traeks nefnshiec
tape 20 t herebetween. On the other hand, the second pinch roller 28
drive-side second slipping surface, respectively, and
a disk~shaped slip member is interposed between the
drive member and the driven member in such a way as the

10 . surface on one side is in contact with the first slipping
surface and the second slipping surface on the drive side and
the surface on the other side is in contact with the first
slipping surface and the second slipping surface on the driven
side.

15 6. The magnetic tape wind-up device according to claim
4, wherein the drive-side first slipping surface is a flat
surface and the driven-side first slipping surface has
protruding and recessed circular tracks alternately formed
thereon concentrically around the center of rotation of the

20 driven member,

the drive-side second .slipping surface has
protruding and recessed circular tracks alternately formed
thereon concentrically around the center of rotation of the
drive member, ana

25 the driven-side second slipping surface has

protruding and recessed circular tracks alternately formed

thereon concentrically around the center of rotation of the
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25 -is \ﬁﬂmﬁm{l“lwﬂwlﬂtf the second capstan 26, releasing the

magneti c 'tk SEATY sane tinme, the play lever 35 is caused to
swi ng cl ockwi se, so that the play gear 11 nmeshes -

- 23 - with the internedi ate gear 12. As the notor 6 rotates

cl ockwi se, the first capstan 24 rot at'es$3count er cl ockwi se and t he

first PlNGE{ bl Chehbeil! SbCIHAOCKHES Drddifidhiy | anfdUessea tilRks

magneti c tape 20 iInterposed therebetween to runint direction of

arrow A ategy&gdsiath WRedrecéBeehl lata regd ?EBtruding rdHA188 the
countercl ockwi se. Consequently, the nagnetic tape 20 which is fed at

a const antq;$Peedsige WBEBENEPshY pbidgf sisiface, respRtifelygl.and th the tape

recorder being put in the state of forward reproduction. 10
In the state of forvardiskepsnapeti SDipthentber Sis fizferposed Hettkegedhe?9 is
detached fromthe drive slip gear 1. Now t he operation of

t he g ever sériepr admderonand| the drivér desdideinbeuah Aheayt hast ape
recorder is switched from '
surface on one side is in contact with the first slipping
surface and the second slipping surface on the drive side and
the surface on the other side is in contact with the first
slipping surface and the second slipping surface on the driven
10 side.
7. The magnetic tape wind-up device according to claim
2, wherein the first slipping portion comprises the ring-
shaped drive-side first slipping surface formed on the drive
member and the ring-shaped driven-side first slipping surface
15 which is formed on the driven member and engages with the
drive-side first slipping surface with a constant degree of
frictional engagement while slipping against the drive-side
first slipping surface, and .
the second slipping portion comprises a side wall
20 which has a concave cam surface and is formed on the drive
member to surround the periphery of the drive-side first
slipping surface, and a contact portion which is attached on
the periphery of the driven-side first slipping surface and .
is elastically charged against the side wall thereby to make
25 frictional engagement with the side wall when put into contact
with the cam surface as the drive member and the driven member

rotate.
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rdl e st the state of forward reproduction of 15 Fi g.
11 or Tﬂmﬁgﬂnﬂ wﬂ HH reproduction node by a cam (not shown), the
second prnc rer SZ *I's pressed against the - second capstan 26 as
shown in Fig. 13, while interposing the magnetic tape therebetween.

On the other hand, the first pi-n@fe rol ler 27 is detached fromthe

the p 23"35 A éﬁel wwéﬁéz PSeifgR ”:t ta%%eﬁwﬁ‘m%agﬁ%e IS
tt t
Plﬁe Lm? PE?E%RC?%’ sy %d%i%%ﬁ%‘ccs&épi@%‘é%é 1858 £lde 0
i 2
goa(r:lt \émr(S:Foc Wlfl%%é rkll&é(rae téﬁl eed c!leé(ranrafgln |cr§it%ﬁsr% %urface rposed

t her ebet %ﬁﬁuégﬁ?d'aﬁﬁmf%k% ed! E.O;.WcﬁlaE‘ &racks anQ:?LQ‘EIel?p%%edThe

second r ot at es

- 245- thef‘QBﬁeGHﬁBEhfrlha?LlWQ%drfa HGRe WMNEL: | SeT pdtat18nCoPS kY
driven member, while

a disk—-shaped slip member is interposed between the

drive member and the driven member in such a way as the

surface on one side thereof is in contact with the first

10 slipping surface on the drive side and the surface on the

other side is in contact with the first slipping surface on

the driven side.
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speed.is wound up by the second reel hub 22, with the tape recorder
"being put in the state of reverse reproduction. In the
state of reverse reproduction, the first fast 5 feed gear 29 is
detached fromthe drive slip gear 1. St oppi ng operation

wi |l be described bel ow. Wen the tape recorder is switched fromthe
state of forward reproduction of Fig. 11 or Fig. 12 or the state of
reverse reproduction of Fig. 13-.tg7idle node by a cam (not shown),
the 10 first pinch roller 27 or the second pinch roller 28 is

detached frqm.the first p n,24 or the second capstan 26 as shown
in Fig. 10ﬁ%ﬂﬁfﬁ?ﬁe%fa%ﬁgeéggfloﬁgraetached fromthe i nternedi ate
gear 12 or the second reel relay gear 16. Further the first fast
feed gear 29 neshes wit hMAGYEFEC, &ARE WIND-UP REVICE  thereby putting the
tape recorder in idle state shown in Fig. 10. Fast

count or ol ockui s {1 o PR S5 cCaRound D devige ABSABRER B, LR B

countercl ockwi se fromi

(oo 0o SondBHotIR, SRUICIEh LEchoa s o FRC, A by o sapetan,
and the segopRd f 38intRCE ¥ ,30aPbend a reel is provided with a slip
5 mechanism having a drive slip gear (1) driven by a motor to
rotate and a driven slip gear (2) which is in frictional
engagement with and is driven to rotate by the drive slip gear
(1) while slipping therewith, thereby to drive the reel to
rotate. This slip mechanism is configured to be capable of
10 reducing the mean slip torque by periodically changing slip

torgue, thereby making it possible to wind up a tape cassette

having a high rotational load without trouble.



urider rotational |oad applied thereto, the fast feed | ever 31 S

caused to swing clockwi se. As a result, the second fast feed gear 30
nmeshes with the first reel relay gear 13, and 25 accordingly the first
reel 15 rotates countercl ockw se thereby putting the tape recorder
in the state of first fast feed. When the notor 6 rotates
clockwi se fromidle state - 25 -
shown in Fig. 10, the first fast. feed gear 29 and the second f ast
feed gear 30 rotate clockw se as shown ipi4ig. 15. At this
time, because the first fast feed gear 29 and the second fast feed
gear 30 are under rotational |oad applied thereto, 5 the fast feed
lever 31 is caugeq go,swng countercl ockw se. As a result, the
second fast feed gear 30 neshes with the second reel relay gear 16,
and accordingly the second reel 18 rotf es cl ockwi se thereby putting
the tape recorder in the st at fast feed. 10
According to Enbodiment 1, as descri veran 3
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t-he st-ate of forward reproduction and the state of reverse

reproduction, the drive slip gear 1 and the driven slip gear 2 slip
agai nst each other via the slip nenber 3, so that rotation (torque)
of the drive slip gear 1 is transmtted to 15 the driven slip gear 2
t hereby generating slip torque. Consequently, in such a-
state shown in Fig. 2 where the drive-side second slipping surface
| c and the driven-side second slipping surface 2c do not overl ap
each other at all, a constant sligorque is generated by the
drive-side first 20 - slipping surface |Ib and the driven-side first
slipping surface 2b. When the apparatus changes gradually fromthis
state to ~,the state shown in Fig. 7 and the drive-side second
sl i ppi ng Jugf ac c and the driven-side second slipping surface 2c
begin to overlap, then the slip torque gradually increases and 25
reaches the maxi mumlevel in the staf@fs i@ Fig. 5 where . t he
drive-side second slipping surface | n h drivgg-side second
slipping. surface 2c conpletely ov D € ot her. //1

4b” 7 5

4 4q

Fig. S
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-'26 - Thereafter, the slip torque gradually decreases until the
state shown in Fig. 8 is reached. . Fig. 16 shows the
characteristic of such a change of slip torque with tinme. In Fig.

16, P[err] shows the state of 5 Fig. 2, P2 shows'the state of Fig. 7,
P3 shows the state of Fig. 5 and P4 shows the state of Fig. 8. As
will be.clear fromFig. 16, slip torque changes periodically. In
this case, maxi nrum val ue of the slip torque generated when the
drive-side second slipping surface 1c and the driven-side second
slipping 10 surface 2c overlap each other may be set to the sane val ue
as the slip torque (constant valug)bgf the magnetic tape w nd-up
device of the prior.art. Therefore, in tﬁe magnet.i c tape Wi nd- up
device of the present i-nvention, the nean slip torque becones
substantially | gbhan ?e slip torque of the 15 magneti c tape w nd-up
devi ce of the HF? rFart,fmaking it possible to greatly reduce t-he :
power consunption of the notor 2C 6 cpppared to the prior art. That

is, when the drive-side secdnd iapingbsurface 1lc and the
driven-side second slipping ¢ :




surfacé 2c do not overlap each other, because the slip torque 20

decreases accordingly, power consunption of the notor 6 can be
reduced conpared to the prior art. Because the drive-side
second slipping surface 1c and the driven-side second slipping
surface 2c are made in such configurations as the areas thereof
gradual |y decrease 25 toward the outside in the radial direction of the
drive slip gear 1 or the driven slip gear 2, sudden changes in the
slip torque do not occur. Therefore decrease of performance due

-27 - to wow or other cause is nmadé/Mery snmall. Also at the start

of wi nding up when the roll of the nmagnetic tape 20 wound around t he
first-reel hub 21 is small in dianmeter as shown in Fig 11
difference in the rotational speed (slip speed) 5 bet ween the driven
slip gear 2 andf?b%ﬁp[ivgpslip gear. 1 is small.. On the other hand,

at the end of w ndihg when the roll of the magnetic tape 20 wound
around the first reel hub 21 is 2b




| argerin dianeter as shown in Fig. 12, difference in the rot ati onal
speed (slip speed) between the driven slip gear 2 10 and the dri.ve
slip gear 1 is greater. But the difference in ~ the rotational speed
(slip speed) between the driven slip gear 2 and the drive slip gear
1 is smaller when conpared to the rotational speed of the drive slip
gear 1. As a result, because theya#ti p torque changes slowy, there
arises less 15 significant decrease in the perfornmance such as wow

caused t her eby. i In case the tape recorder is in
the state of forward repr oduc®i or reverge-—freproducrion and the
first reel 15 or . the—setond reel” as stopped rotating due to
i ncreasing 20 ! rotational load on the first reel h |
second r eel hub 22, slipping speed:between the driven
and the drii ve slip gear 1 becones equ%ﬂ he rotati
t he drivelslip-gear 1, thereby making t peri od whe
si de second slipging surface Ib and the 2&Lyeﬁ-side second
surface 2b overl gp egch other short 4. a result,
time taken for tHe op torque te-reqc ~fhe
very short, naneﬂy t-he stop torqé¥ €<
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-."28 -° reaches the maxi mum val ue very quickly. Consequently, the
first reel 15 or the second reel 18 is surely driven to rotate by
the maxi num slip torque, thereby causing the operation of wi ndi ng up
the magnetic tape 20 around the first reel hub 21 5 or the second reel
hub 22 to be done wi t hout trouble. Fig. 17 shows the
characteristic of change in slip torque with tine when the first
reel 15 or the second reel 18 has seppped rotation.
(Enbodi rent 2) 10 Now taking reference to Fig. 18 through
Fig. 21, Enbodi ment 2 will kgy_described bel ow. Basic construction of
the magnetic tape,MLnd;up“deuLcedadEBLdLng_LLLEthUfWFWF:Zjﬁr\ <
simlar to that Ff t.he magnetic tape wi nd-up devi ce according Voto

f

Enbodi ment 1 described previously, descr{ption
that follows wil] bf focused on the differep P hod
I o

Forward reproduction kEarly sta




Fig. 128 through Fig. 21 are plan views of key portions of the slip
mechani.sm of the nmagnetic tape w nd-up devi ce according to

Enbodi ment 2. 20 As shown in Fig. 18 through Fig. 21, the
magneti c tape wi nd-up device according to Enbodinent 2 differs from
t he magneti c tape w nd-up device according to Enbodinment 1 in that
the drive slip gear 1 has a side wall |d which has a pair of concave
camsurfaces | e formed thereon to surroungijghe 25 peri phery of the
drive-side first slipping surface Ib, and that a pair of contact
portions 2e which engage with the side c)wall id are provided on the
peri phery of the driven-side first 0 o~ .

- 29 - S|ippFﬁg—SﬁW+fﬁﬁ?‘%b?‘*?ﬁe";éﬂfatf t--ons—2e—are>made in
spring structuref which are el astically charged agai_n he \side
wal | 1d, thereby|tq make fricti opal—engagerent_with th sidé wal | 1d
when put into coptggt wi th the~Tam surfaces Ie\\\\\
~
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5 of the side wall 1d. The two cam surfaces |le are arranged at

‘positions which are centrosymmetrical -with respect to the center of
rotation of the drive slip gear 1, and the two contact portions 2e
are arranged at positions which are centrosymetrical with respect
to the center of rotation of 10 the driven slip gear 2. :
In Fig. 18 through Fig. 21, arrow X/ err] indicates the rotating
‘direction of the drive slip gear 1 and the8f ven slip gear 2, while
arrow Y indicates the central portion of the cam surface le, nanely
the portion where the distance in 15 t he dial direction fromthe
center of rotation of the drive .Q)sl I p '

In the nagnetic tdpe w nd-up device according t 7T Enbodi ment\2, in
case operation of forward repr oductior_l__o_r=<_ e AL eproductijon is

carried out sinmilarly to the case-of 20 The_magneti ¢ t ape w nd-up

devi ce accordi ng'lfg Enbodi me 1 descri betNprevi ousl yamd tﬂe

contact portion Fecu s engagéd wi th a non-contact por (non-cam
surface) of the $ide ~wall 1d of the drive sl i&gear wn in
Fig. 18, slip 0 tO//que (constant value) is generatgd o] en the

slip I
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25 menber 3 and the drive-side first slipping surface | b and the

driven-side first slipping surface 2b. When t he appar at us
shifts graduall.y fromthis state .

- 30 - to the state shown in Fig. 19 and the contact portion 2e of

t he spring mechani smtouches-the camsurface le, slip torque .

gradual ly i.ncreases due to the contact pressure and reaches t he

maxi mumin the state shown-in Fig. 20. Thgmthe slip 5 torque gradual ly
decreases  until the state shown in Fig. 21 I s reached.. Because the -
camsurface le is nmade in such nfiQurations as the distance in the
radi al direction frem————the.conter atlon—graduarry—shanges,

sudden changes ifi . the slip torque do }not occur. Ther¥fore
decrease of" 10 performance due to wow or pther ¢ i ery
smal | . ' P - In case the tape reconder_4s in the jof

f orward reproducti on or reverse reproducyyon and the Afi neel 15
or *the se:oﬁg reel 18 has stop%sd rotgé¢kfng due to i [

First fast fe

Frg. 14




rotational load on the first reel hub 21 or on the second reel 15 hub
‘22, sli-pping speed between the driven slip gear 2 and the drive slip
gear 1 becones equal to the rotational speed of the drive sltp gear
1, thereby making the period when the cam surface |l e and the contact
portion 2e are in contact with each ot her shorter. As a result, the
period of tinme taken for the 20 st opoypf que to reach the maxi mum val ue
beconmes very short, nanely the stop torque reaches the nmaxi mum val ue
very quickly.- Consequently, the first reel 15 or the second reel 18
IS, surely driven to-rotate by _the | rum st op torque, causing

the operation of winding up the nagngl'c t 20—ar-odhdt+he—25 first
reel hub 21 or #Me second reel hub 22 to g_HQEF Wt hout v oubl e.

In this case, the%naxinun1va|ue.91;§LLp=Lgpque
- 31 - gdnéYat ed when t he-Tam surfac€t<e_and the con
make contact witheeach othes” may be set to the e val ue
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t.he 'sltp torque (constant value) of the nmagnetic tape w nd-up devi ce
of the prior art. Therefore, because the camsurface 5 | e and the
contact portion 2e are driven with a less slip torque w t hout naking
contact with each other, accordingly the : power consunption of the
motor ‘6 i s reduced conpared to'the magneti c tape w nd-up device of
the prior art. Al t hough the description of Enbodi nent 1
and 10 Enbodi ment 2 of the present lifil%ention assunes that the second
slip portion conprises a pair of parts arranged to be

centrosymmetric with respect to the center of rotation, such an
arrangenment is a nere exanple and the present invention can be
applied to varioys,configurations other than the above, as 15 a matter
of course. / g . I6Although, the present invention has been
descri bed - in ternms of preferred enbodinents, it will be apparent to
those of skill.ip the art that nunerous variations an ifications
may be nmade V\h'ggtt departing fromthe true 20 spidrrqctq%%dvggﬂpe
t hereof, as set fdgrth in the fol]ow,n clai nms. prior t’
, : 1 slip’ rotation , P a

3 ————
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What is claimed is : 1 A magnetic tape w nd-up devite for

w ndi ng up magnetic tape, which is fed at a constant speed by a
capst an ' and a pinch roller, around a reel, conprising: 5

a slip mechani sm having a drive nenber driven by a notor to rotate
and a driven nenber which is driven to rotate by torque transmtted
by the drive nmenber through frictional engagenent with the drive
menber while slipping against the 1%? jve menber and drives the reel
to rotate; and 10 a torque controller for periodically
changi ng t he torque wherein the torque controller conprises a first
sli ppi ng ortion where the drive nenber and the driven nenber are

15 coupl ed- w Iyg gerf &n degree of frictional engagement thereby
to transmt a constant torque fromthe drive nmenber to the




dri-vem nmenber, and a second slipping portion where the drive menber

and the driven nenber are intermttently put into frictional
engagenment wth each ot her t her eby to 20 intermttently
transmt a torque fromthe drive nenber to the driven nmenber, so
that the torque transmtted fromthe drive menber to the driven
menber i s changed periodically by conbi ni ng the constant torque and
the intermttent torque. 2. The magnetic tape w nd-up device
according to claim 25 1, wherein uBg4irst slipping portion conprises a
ri ng- shaped drive- 5|de first slipping surface forned on the drive
menber and a rlng shaped driven-side first slipping surface which
is - 33 - forned on the
driven menber and/rs égd ith the drive-side first slipping
surface with a consta

e of rlctlonal engagenent while
sl i pping against the drive-side fi ! slipping surface, and 5
t he second slipping portion conp




second sl ipping surface formed on the drive nenber in such a way as
to contact a part of the periphery of the drive-side first slipping
surface, and a driven-side second slipping surface which is forned
on the driven nmenber in such a way as 10 to contact a part of the

peri phery of the driven-side first slipping surface and
intermttently nakes frictional engagenent with the driven-side
second slipping surface as the drive nmenber and the driven nenber
rot ate. 3. The magnetic tape w nd-up device according to
claim 15 2, mhere1n the drive-side second slipping surface and the
driven-side second slipping surface are_forned in such

configurations that become narrower t ond#d4t he outside in the radi al
di rection. 4, The magnetic tape w nd-up device according to
claim 20 °~ 2, .wherein the drive-side first slipping surface is a flat

surface and the i,ven- si irst surf has pr ot rudi ng
and recessed ci tfg.r é‘é al tﬁﬁgdﬁo t her eon

concentrically around the center of rotation of t he driven menber,
25 . the drive-side s i pping surface- has

N T4 2 _
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‘prdtruding a & ar tracks alternately forned t her eon
concentri cal tiaks @lugilijer of rotation eéthe TS SG

- 34 - ‘FWENT% LY -
sl i ppi ng surff otruding and r c gﬁ?ﬁﬂE&?ELﬁ%ﬁ maya gisg
alternately{fd hef eon concentric E?C faiind t Fie®

rotation of jthe ar enber so that tihEl Brayirgd) R d_.r cb

tracks ef recessed and t eEbrmstr&ym ngTedacks YoPY
drive-side second slipping SUrface, respgctively, "and ~O
di sk-shaped slip nmenber is interposed between tﬁqu,GF RECERT AAsiber and

the drivenyRa#bgis idlaSueld agvay as the 10 sourface~on one side is in

contact with the first slipping surface and the second sli pping
surface onjthe drivepsiflagaettic tape! Reisawimcaeviddeferhewindfingi up n
contact with the first sllpplng surface and the second slipping

surface onphgpetiiicv@ape, which d& fed at a constant speed by a capstan
and a pinch roller, around a reel, comprising:

5 a slip mechanism having a drive member driven by a
motor to rotate and a driven member which is driven to rotate
by torque transmitted by the drive member through frictional
engagement with the drive member while slipping against the
drive member and drives the reel to rotate; and

10 a torque controller for periodically changing the
torque .wherein the torgue controller comprises a first slipping
portion where the drive member and the driven member are

15 coupled with a certain degree of frictiohal engagement thereby
to transmit a constant torque from the drive member to the
driven member, and a second slipping portion where the drive
member and the driven member are intermittently put into
frictional engagement with each otl';er thereby to

20 intermittently transmit a torque from the drive member to the
driven member, so that the torque transmitted from the drive
member to the driven member is changed periodically by
combining the constant torque and the intermittent torque.
2. The magnetic tape wind-up device according to claim

25 1, wherein the first slipping portion comprises a ring-shaped
drive-side first slipping surface formed on the drive member

and a ring-shaped driven-side first slipping surface which is

IIIIIIII Illlll IIIH IIIII I .



:.3 wherell“ll“ﬂ"“]'ﬁﬂﬂﬂ%ﬁ‘:‘lcrts?pgl Ym.pgldn;psg(ra:‘/iagg ?gcgrg: 2’? to clal msurface

and the drfveén-<id8 ffrst slipping surface has " protrudi ng and
recessed circular tracks alternately formed " thereon concentrically
around the center of rotation of the~ =~ driven menber,

the driversines csreededdribeRPhifibes HALGS hdtiged withPEALS 48 0a-ande

recessed circular tracks alternately forned t hereon concentrically
around t hee pegtt e£1 9ppiAgakhpRatb WHeh a constante d&yes  ofNfridkional
the driven-side second slipping surface has protrudi ng and

recessed Géngad@fientacksibét esDipeingf cig@ihst thet h@reovs-soaeentireel |y
around the center of rotation of the

- 35 - slipisingnsuehdes, sandhat the protrudi ng and recessed tracks
engage with the recessed and the protruding tracks of the drive-side
seca@d slipping surftite, secepdcslipping grortion comprises a drive-side
second slipping surface formed on the drive member in such a
way as to contact a part of the periphery of the drive-side
first slipping surface, and a driven-side second slipping
surface which is formed on the driven member in such a way as
10 to contact a parf of the periphery of thé driven-side first
slipping surface and intermittently makes frictional
engagement with the driven-side second slipping surface as the
drive member and the driven member rotate.
3. The magnetic tape wind-up device according to claim
15 2, wherein the drive-side second slipping surface and the
driven-side second slipping surface are formed in such
configurations that become narrower toward the outside in the
radial direction.
4, The magnetic tape wind-up device according to claim
20 @ 2, wherein the drive-side first slipping surface is a flat
surface and the driven-side first slipping surface has
_ protruding and recessed circular tracks alternately formed
thereon concentrically around the center of rotation of the
driven member,
25 the drive-side second slipping surface has
protruding and recessed circular tracks alternately formed

thereon concentrically around the center of rotation of the




" a disk-shaped slip nenber is interposed between the 5 drive nmenber and
the dri lei)mmm'ﬁ)"ms‘fﬂﬂh a way as the surface on one side is in
cont act | i ppi ng surface and the second slipping
surface 6n fhe"dr'ivé si'de and thg surface on the other side is in
contact with the first sli ppi ng surface and the second sl i pping
surface ordxtinee duenwkeer, 1&nd si de. 6. The magnetic tape

Wi nd- up devi ce accordlng to claim |, wherein the first slipping
portion conprises thehei ngriven-sidshapseraend vesdinpingr stswrfapenghssrface

formed on the drive menber and the ring-shaped driven-side first

sl i ppi ng rétrweding andwiyiestessed opipoubar t bragkisy anl tentatend fongedes

with the drive-side first S|Ippln% surface with a constant de ree of

fricti onalthexeepnesncentricalilyppngundaithst cendat iafe-xotption of fthes
slipping surface, and the second sl i pping portion

conpri ses driyer Wemberpcso  thtchthes Protsnddng cands weereSethd tracksr ned

on the drive menber to surround the periphery,of the drive- Shg&
first eng%ﬁ?pﬁ?ﬁ& dhe Fecesrada20gnithe Pertreding dradksiifhc

the periphel ¥l o188 SLidRd 21 98pihe kusbhBl! "de2pec? iVl ana
a disk-shaped slip member is interposed between the
drive member and the driven member in such a way as the
10 ‘ surface on one side is in contact with the first slipping
surface and the second slipping surface on the drive side and
the surface on the other side is in contact with the first
slipping surface and the second slipping surface on the driven
side.
is 5. The magnetic tape wind—up device according to claim
| 3, wherein the drive-side first slipping surface is a flat
surface and the driven-side first slipping surface has
protruding and recessed circular tracks alternately formed
thereon concentrically around the center of rotation of the
20 driven member,
the drive~side second slipping surface has
protruding and recessed circular tracks alternately formed
thereon concentrically around the center of rotation of the
drive member, ané
25 the driven-side second slipping surface has
protruding and recessed circular tracks alternately formed

thereon concentrically around the center of rotation of the
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6, wherein the drive-side first slipping surface is a flat

|nst the side wall thereby to make 25
alm m y .the side wall when put into contact W th

t he can1su7fécetasﬂthe

I ve menber and the driven nmenber r ot at e.

The magnetic tapgsmnd-up device according to claim

and t he drawkveni thenberstsel ifhEthgther fmoetthaking and prextessiedg taadks

recessed circular tracks alternately formed 5

around tm£mgngerwdthrmhﬁinacessaaeand the dprotrnuddnigertragits eof the
a di sk-shaped slip nenber is interposed between the drive nenber
t he driverdmiveeside second sdippinghsurface, respectiselihe andle t her eof

is in contact with the first 10 slipping surface on the drive side and
the surface on the a diskpshapedi gblpwﬁmb%msmnt\mms% hetgensthepi ng
surface on the driven side,

5

10

15

20

25

drive member and the driven member in such a way as the

surface on one side is in contact with the first slipping
surface and the second slipping surface on the drive side and
the surface on the other side is in contact with the first
slipping surface and the second slipping surface on the driven
side.

6. The magnetic tape wind-up device according to clainm

1, wherein the first slipping portion comprises the ring-

shaped drive-side first slipping surface formed on the drive
member and the ring-shaped driven-side first slipping surface
which is formed on the driven member and engages with the
drive~side first slipping surface with a constant degree of
frictional engagement while slipping ag;inst the drive-side
first slipping surface, and ‘

the second slipping portion comprises a side wall
which has a concave cam surface and is formed on the drive
member to surround the periphery of the drive-side first

slipping surface, and a contact portion which is attached on

the periphery of the driven-side first slipping surface and .

is elastically charged against the side wall thereby to make
frictional engagement with the side wall when put into contact
with the cam surface as the drive member and the driven member
rotate. ‘
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t hereon concentrically

surface

and
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7. The magnetic tape wind-up device according to claim
6, wherein the drive-side first slipping surface is a flat
surface and the driven-side first slipping surface has
protruding and recessed circular tracks alternately formed
thereon concentricaily_around the center of rotation of the
driven member, while

a disk-shaped slip member is interposed between the
drive member and the driven member in such a way as the
surface on one side thereof is in contact with the first
slipping surface on the drive side and the surface on the
other side is in contact with the first slipping surface on

the driven sigde.
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