2197978 " AUTOVATI C REVERSE MECHANI SM FOR TAPE RECORDER' 1) Field of the
Invention: This invention relates to an automatic reverse nmechanismfor a
tape reeorder. Wen the rotation of reel shafts is stopped, the automatic
reverse mechani smdetects it and switches the actuated pinch robgﬁtééronta
| eft-"hand pinch roller to a right-hand pinch roller and vice ve

Description of the Prior Art: As automatic revkrse nmechanisms for tape
recorders, there have heretofore been known those detecting electrically
each end of a nmagnetic tape and actuating an el ectromagneti c plunger so as
to switch the actuated pinch roller froma |left-hand pinch roller to a

ri ght-hand pinch roller and vice versa; and those detecting nechanically a
tensile force indicative of each end of a magnetic tape so as to switch the
actuate pinch roller froma left-hand pinch roller to.a right-hand pinch
roller and vice versa b nakrng use of the rotary power _of a fl'ywheel or
the |ike. -2- HowedRFOMATRLICE REVERSE HANISM-FPRs FARECREROR

equi pped respectrvely mnth electronagnetrc pIungers and hence have conpl ex”
structures They are accordi ng-

1) FPield of the Invention:

This invention relates to an automatic reverse
mechanism for a tape recoider. When the rotation of
reel shafts is stopped, the automatic reverse mechanism
detects it and switches the actuated pinch roller from
a left-hand pinch roller to a right-hand pinch roller
and vice versa.

2) - Description of the Prior Art:

As automatic reverse mechanisms for tape
recorders, there have heretofere been known those
detecting electrically:each end of a magnetic tape and
actuating an electromagnetic plunger so as to switch
W, the actuated pinch roller from a left-hand pinch roller

- to a right-hand pinch roller and vice versa; and those
-detecting mechanically a tensile force indicative of
each end of a magnetic tape so as to switch the actuatée
" pinch roller from a left-hand pinch roller to a
right-hand pinch roller and vice versa by making use of

the rotary power of a flywheel or the like.



| y di sadvant ageous for dinmensional reduction. The latter automatic reverse
mechani snms generally have such a structure that a pin is provided upr. ght
on a flywheel and a pinch roller changeover nechanismis triggered byt he
pin. This structure is however acconpanied by a potential danger that the
bal ance of the flywheel would be inpaired. It also involves another
potential danger that the nmechanismcow @ mal function as a result of
detection of a tentative increase of the tape tension at the tine of start.
FIGURES 4 and 5 illustrate an automatic reverse mechanismfor a tape
recorder, which has SWeXeBuctherirmees ayterpl¢ ceeavense orephanisnhas

al ready been filed thereon by the present assignee (Japanese Patent

Appl i cati on NATE BsEpuebesEeciely i th 19 R ekr emRIBRE bR ¥ngesser se
mechani smwith a_right-hand reel shaft la being in rotation, while FIGURE 5

illustrates t RSPt | OMRLRE TR ASM | PERATR ARG S
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a structure that a pin is provided upright on a
flywheel and a pinch roller changeover mechanism is
‘triggered by the pin. This structure is however
accompanied by a potential danger that the balance of
the flywheel would be impaired. It also involQes
another potential danger that the mechanism could
malfunction as a result of detection of a tentative
~increase of the tape tension at the time of start.
'FIGURES 4 and 5 illustréte'an automatic reverse
mechanism for a tape recorder, which has solved such
problems. An application for patent has'already been
filed thereon by the present assignee (Japanese Patent
Application No. 192835/1983). -/
FIGURE 4 illustrates the automatic reverse
mechanism with a right-hand reel shaft la being in
rotation, while FIGURE 5 illustrates the same automatic
reverse mechanism in the course of_its-change'frcm the
state shown in FIGURE 4 to another state in which a
left-hand reel shaft 1lb is rotated.
Referring first 6f all to FIGURE 4, capstans

3a,3b, pinch rollers 4a,4b and the above-mentioned reel



relation. Small dianeter gears 5a,5b and flywheels 6a, 6b are respectively
secured on the capstans 3a, 3b. There are al so provided turnable nmenbers

7a, 7b timenably about their correspondi ng capstans 3a,3b. Rotation
transmtting units conposed in conbination of |arge diameter gears 8a, 8b
and smal b dianeter gears 9a,9b respectively are supported on one ends of

t he turnable nmenbers 7a,7b via shafts 10a, 18b.3 Eccentric circul ar cam
surfaces Ila,lI b are formed respectively about the shafts 10a, 10b. In
addi ti on, pushing projections 12a,12b are al so provided integrally with the
shafts 10a, 10b at Ed=fiisonsa vitterard i spoesad riesp=oh isweXyades d |synindt hiaoed
the maximumradii. On the other hand, the other ends of the turnable
menbers 7a, 7b t er minedtat ion berfimadild diame wars 9w sl Fa - Skthand ficlywhsdles s

4a, 4b are supported on brackets 15a, 15b, which are pivotal about pivots
14a, 14b respectivela:&v anetraspeqh ival ¥ Aequredi pniiEheacans tradl e i by
brought into contact with their correspondi ng capstans 3a, 3b. Bent edge
portions 16a, 16b ardSH& AL AASR PGV ided eiallie dembatist’a (i tuggiably
changeover bar 17, which is slidable horjzontally as viewed.in FIGQJRE 4, is
provided with | ugs SRERY difteids ORRF S3PRAGHNE SARFEANR 16 BrentRabRF ToB

transmitting units composed in combination of large
diameter gears 8a,8b and small diameter gears 9a,%b
respectively are supﬁorted on one ends of the turnable
members 7a,7b via shafts 10a,10b. Eccentric circular
cam surfaces lla,llb are formed respectively about the
shafts 10a,10b. In addition, pushing projections
12a,12b are also provided integrally with the shafts
10a,10b at positions where the eccentric cam surfaces
lla,llb have the maximum radii. On the other hand, the
other ends of the turnable members 7a,7b terminate in
bent end portions 13a,13b.
The pinch rollers 4a,4b are supported on
_ : brackets 15a,15b, which are pivotal about pivots
- 1l4a,14b respectively, so that the pinch rollers 4a,4b
can be releasably brought into contact with their
corresponding capstans 3a,3b. Bent edge portions
16a,16b are also provided on the respective brackets
15a,15b.
- A changeover bar 17, which is slidable
horizontally as viewed in FIGURE 4, is provided with

lugs 18a,18b;19a,19b in such a way that the bent end



-4- portions 13a,13b of the respective turnable nenbers 7a,7b are

i nter posed between the corresponding lugs 18a, 19a and 18b, 19b. The .
changeover bar 17 al so defines openi ngs 20a, 20b whi ch receive the B¥f¢ edge
portions 1l6a, 16b of the brackets 15a, 15b respectively. Tilted edges 21a, 21b
are formed by parts of the openings 20a, 20b. Wen the changeover bar’ 17
noves rightwards, the left-hand tilted-edge 21b is caused to slide on the
bent edge portion 16b of the |eft-hand bracket 15b as illustrated in Fl GURE
4, whereby the left-hand pinch roller 4b is separated fromits

cor r espondi ngPeEbiean 1Ba. bBknofh&hehargesetivhakurRaRbeeBembrrfar ds, the
right-hand tilted edge 21a is caysed to slide on the bent edge portion 16a

of the right- Kéna bFéEkéPtESQ°sﬁﬂePéSVeFHetPFgﬁPrﬁ§ﬁ8°B@ﬁEﬁ YBBer 4a is
ted f di t 3 Ho t
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such directionps_that the resgegbl SOE 5 ﬁollers 4a 4b rﬁssed agai nst

their corresp ﬁ&?ﬂﬁscaBEPéﬂg k1) uPPhE rﬁc?hﬁesPa?e RFt BR9Fever 25
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constitute a plnc geover ani s
openings 20a,20b. When the changeover bar 17 moves

rightwards, the left-hand tilted edge 21b is caused to
slide on .the bent edge portion 16b of the left-hand
bracket 15b as illustrated in FIGURE 4, whereby the
left~hand pinch roller 4b is separated from its
corresponding capstan 3b. When the changeover bar 17
moves leftwards, the right-hand tilted edge 2la is
caused to slide oﬁ the bent edge portion 16a of the
right-hand bracket 15a, whereby the right-hand pinch
roller 4a is separated from its corresponding capstan
3a. However, the respective brackets 15a,15b are
biased by their corresponding unillustrated springs in )
such directions that the respective pinch rollers 4a,4b
are pressed against their corresponding capstans 3a,3b.
Further, a two-state switch lever 25 which is

~ pivotal .in a two-state fashion between paired stopper
pins 23 and 24 by a toggle spring 22 is provided in the
vicinity of one end of the changeover bar 17. These
two-state switch lever 25 and toggle spring 22

constitute a pinch roller changeover mechanism together



-5- with the changeover bar 17. \Wen the changeover bar 17 has noved, for
exanple, in the leftward direction and the two-state swtch | ever 25 has
been tupaed to a point beyond the neutral point, the changeover bar 17 is
noved further in the |leftward direction owng to-the turning force of the
two-state switch | ever 25, whereby the right-hand pinch roller 4a is
separated fromthe associated capstan 3a.” Of <t1%e 4 arge di aneter gears 8a, 8b
and smal | di aneter gears 9a,9b which in conbination constitute the rotation
transmtting units, the large dianeter gears 8a,8b-are maintained in

meshi ng engagenment With the shangegivere ddar s Wenskher ehiade® oye rumiararly
menbers wth the capstans 3a, 3b respectively, while the snall dianeter
gears 9a, 9b are sel 8a6i POVeden§age g¥raDIErh inatye diefiimagd fdFesticon 25
provided coaxially with the reel shafts |l a,|b. By the way, the neshing
engagenent between the §¥Rr&teteasyisel ARYern£S Heswdesn f¥rgesr 95 and
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26a, 26b. On the Oth%ﬁrQﬁﬂg’fBQ%et%@nEﬂg QQ%QQQQE% %%itch lever 25, whereby
the right-hand pinch roller 4a is separated from the
associated capstan 3a.

N~ : Of the large diameter gears 8a,8b and small
diameter gears 9a,9b which in combination constitute
the rotation transmitting units, the large diameter
gears 8a,8b ate maintained in meshing engagement with

" the small diameter gears 5a,5b provided as unitary
members with the capstans 3a,3b respectively, while the
'small diameter gears 9a,9b are selectively engageable
with large diameter'gears 26a,26b provided coaxially
with the reel shafts la,lb. By the way, the meshing
o | engagement between. the gears 9a and 26a and that
between the gears 9b and 26b are controlled respective-
ly by the turning movements of the turnable members
7a,7b. Both turnable members 7a,7b are however biased
by their corresponding tension springs 27a,27b in such
directions that the gears 9a,9b are brought into
meshing engagement with their corresponding gears
26a,26b. On the other hand, the'turning movements of

the turnable members 7a,7b are controlled by the



the turnable nenbers 7a,7b are controlled by the -6- horizontal novenent
of the changeover bar 17. The turnable nenbers 7a,7b and changeover bar 17
are linked together in such a way that while one of the-gears (for e*anple
the right-hand gear 9a) is maintained in neshing engagenent with the gear
26a, the other gear 9b is maintained out of engagenent fromthe gear :26b.
Mounted on the reel shafts la,|b are rotaPy~nenbers 28a, 28b which rotate
together with their corresponding reel shafts la,lb. Pin-like pushing and
urging portions 29a, 29b_are flxedl provi ded on the rotar ers 28a, 28b
respectively. E?FFE?PBﬁanSHSW?EﬁE BB sﬁaaﬁ?eavsr Férﬁﬁsedngﬁtmeen t he
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shafts la,lb an% I ameé
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after the rota e ree €en stopp I's casSe, the

corresponding ££hghign EﬁghfggﬁELuaﬂar§82§ 5k PRENa i ApEihECEhon mechani sm

descri bed i n copendi ng tent Appficatio eria 84 filed on
Novenber 5, 19§§sﬁﬂﬁ%aéﬁbggéﬂeﬁQ”WQBhyth@ &ESrpﬁﬁéenihéSSEEEQG e¥hi 6B is

I ncorporated herein by way of reference, may be sui' t abl y used as the above
is maintained out of engagement from the gear 26b.
Mounted on the reel shafts la,lb are rotary
members 28a,28b which rotate together with their:
corresponding reel shafts la,lb. Pin-like pushing and Q_J
urging portions 29a,29b are fixedly provided on the
rotary members 28a,28b respectiQely. Friction
mechanisms (not shown) are interposed between the reel
shafts la,lb and the rotary members 28a,28b and bétween
the reel shafts la,lb and the large-diameter gears
26a,26b respectively. For examplg, the large diametef
gear 26a can still be allowed to rotate even after the
rotation of the reel shaft la has been stopped. 1In
this case, the corresponding friction mechanism |
undergoes slipping. The friction mechanism described
in copending U.S. Patent Application Serial No. 927,184
filed on November 5, 1986 and assigned commonly to the
present assignee, which is incorporated herein by way
of reference, may be suitably used as the above

friction mechanisms. Designated at numeral 30 is a

fixing plate, on which cam followers 31la,31lb and



friction nmechani sns. Designated at nuneral 30 is a fixing plate, on which
cam fol | owers 31a, 31b and -7- auxiliary holding nenbers 32a, 32b are

pi vot al ly*~supported. The cam foll owers 3la, 31b have contact portions
33a,33b at locations farthest fromtheir fulcrunms, pressure receiving
portions ‘34a, 34b | ocated respective- |y on thesorbits of revolutions of the
pushi ng and urgi ng portions 29a,29b, and elastic fingers 35a,35b in the
vicinity of the fulcrums. On the other hand, the auxiliary hol di ng nenbers

32a, 32b have a subskamtiilalalry holidhdgtrahbadsatioan 3 dsouee g&%téﬁqy%b ar e
| ocat ed outside the shafts 10a, 10b, "whil e upper arnms 37a, 37b are positioned

in opposition to theuepastied.fingers 35a,35b of the camfollowers 31a, 31b.
The operation will next be described. In FIGJRE 4, the right-hand pinch
roller 4a is in contact unfée paessoldowelrls Bia, dpshave3zoandctheoratanison
of the capstan 3a, the direction of which is indicated by an arrow, is
being transmitted vidayRebgedr dofatdansa fag4hesd tthromutbelinsfudcedmsyi ction
mechanismto the right- hand reel shaft la. At this time, the rotary power
of the reel shaft | Rressp&engeceandmot red tienshadd@amibollreaérd3rgspechayeof
t he pushing and urging portion ) , '
- "1y on the orbits of revolutiorns of the pushing and
urging portions 29a,29b, and elastic fingers 35a,35b in
the vicinity of the fulcrums. On the other hand, the
W, auxiliary holding members 32a,32b have a substantially
L-like configuration.f Lower arms 36a,36b are located
outside the shafts 10a,10b, while upper arms 37a,37b
are positioned in opposition to the elastic fingers
35a,35b of the cam followers 3la,31lb.
The operation will next be described. In FIGURE
4, the right-hand pinch roller 4a is in contact under
pressure with the capstan 3a and the rotation of the
capstan 3a, the direction of which is indicated by an
arrow, is being transmitted via the gears 5a,8a,9a,26a
and the unillustrated friction mechanism to the right-
hand reel shaft la. At this time, the rotary power of
the reel shaft la is being transmitted to the cam
follower 3la by way of the pushing and urging portion
29a, whereby the contact portion 33a of the cam
follower 3la is maintained in sliding contact with the

cam surface lla. So long as the contact portion 33a 1is

maintained in sliding contact with the cam surface lla



29a, whereby the contact portion 33a of the camfollower 3la is naintained
in sliding contact with the camsurface 1la. So |ong as the contact portion

33a is maintained in sliding contact with the cam surface 1lla -

‘above-descri bed manner, the contact portions 33a is maintai ned out of

contact with the pushlng projec- tion 12
pl ayback or recording operation is being

N n the

Let's now assune that either
erforned whil e a magnetic tape

(not shown) is being taken up on the right- hand reel shaft |a. Since t he”

| eft-hand reel, & t&f p(?llb? V%ﬁrd\ég%rag%za ta e reI c%nél dﬁ gatorrt hi s r?ggeapo

pushi ng and ur

34b of the ca
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13,2 Non-engagenment position relative to the reel shaft
| b. Accordingly, the ‘ower arm 36b of the auxiliary hol ding nmenber 32b is

bei ng pushed by the sfehls 1 aAbuhd il e fdhRrURONYHICR 3D of the

auxi liary hol ding menber 32b is pressing the elastic flnger 35b of the cam

fol lover 31b seddidirgheprbatic YishMeding g!&'mmﬁb:mfleoha(ﬁ%g@:fettﬂ&ﬁ

pushlng and urging portion 29b maintains the contact portion

di anet er gear

tape (not shown) is being taker up on the right-hand

reel shaft la. Since the left-hand reel shaft 1b

serves as a tape-releasing side at this time, the

pushing and urging portion 29b d@es not push the
pressure-receiving portion 34b of the cam follower 3lb.
In this state, the left-hand rotation transmitting unit
(gears-Bb,Sb) has however been sepafated from the large
diameter gear 26b to a non-engagement position rélative
to the réel shaft 1lb. Accordingly, the lower arm 36b
6f the auxiliary holding member 32b is being pushed by
the shaft 10b. As a result, the upper ;fm 37b of the
auxiliary holding member 32b is pressing the elastic
finger 35b of the cam follower 31b so that the
auxiliary'holaing member 32b in place of the pushing

and urging portion 29b maintainS'the contact portion

- 33b of the cam follower 31b in sliding contact with the

cam surface llb.

When the tape has been fully wound up on the
right-hand reel (not shown), slipping is developed in
the friction mechanism interposed betwéen the large

diameter gear 26a and the reel shaft la so that the



33b of the camfollower 31b in sliding contact with the cam surface 11b.
When the tape has been fully wound up on the right-hand reel (not shown),
slippingets developed in the friction nmechani sminterposed between the
‘large dianeter gear 26a and the reel shaft la so that the -9- reel shaft
| a stops: The contact portion 33a which has been kept in sliding contact
with the cam surface 1la is hence separated'Tﬁbﬁﬁthe cam surface 1la at a

| ocation where the contact portion 33a is closest to the shaft 10a and as .

illustrated in Fl GURE .5, ushln and gln ortion 12a i ht .into
contact with the cdfdcts hﬁg&[ %’ g"‘%ﬂtcﬁ?rﬁto‘f‘mt ﬁé %\1%5‘1 P&\fer

31la does not nove, the rot t| sn1t er,, qgﬁl rnnabl e
menber 7a i s hence ceﬁs (?ptq" ll%n sctonttﬁll% %rt% ethe ,)éurtfg% lil%

0 turn ag orce r|ng 774
that the gear 9a I g es%?fr di t a
result, the transm SSi onc’%f er%ﬁeﬁ‘?ﬂggrfmgﬁbeto & raf%%%rdi arreter gear 26a

s stopped. On thed. Y| i Rfhe rd tﬂH@'é&%@Wtﬁn R L Rallse sreRRer 7a
causes the bent en portlon 13a thereof to préss the lug 19a of the

changeover bar 17 faandWay 10 9 SROWL 1iud thrla@ddE 151, FIGURED)S ,Mtieng t he
changeover bar 17 leftwards. In response to the

pushing and urging portion 1l2a is brought into contact
with the contact portion 33a. Since the fulcrum of the
‘cam follower 3la does not move, the rotation transmit-

— : ting member,'namely,.the turnable member 7a is hence

| caused to turn against the force of the spring 27a so

- that the gear 9a is separated from the large diameter

. gear 26a. As a'result,-the transmission of the rotary

power to the large diameter gear 26a is stopped.

On the other hand, a turning movement of the
turnable ﬁember 7a causes the bent end portion 13a
thereof to press the lug 19a of the changeover bar 17
from tﬁe right as shown iﬂ FIGURE 5, thereby moving the
changeover bar 17 leftwards. 1In response to the
leftward movement of the changeover bar 17, the
two-state switch lever 25 is caused to turn clockwise
while compressing the toggle spring 22. As soon as the
toggle.spfing 22 is moved beyond. the neutral point, the
spring_force of the spring 22 écts in the direction
that the two-state switch lever 25 is turned further in
the clockwise direction. Hence, the changeover bar 17

is caused to move rapidly in the leftward direction.



| eftward novenent of the changeover bar 17, the two-state switch | ever 25
I's caused to turn clockw se while conpressing the toggle spring 22. ‘As soon
as the toggle spring 22 is noved beyond the neutral point, the spri?éﬁforce
of the spring 22 acts in the direction that the two-state switch | ever 25

s turned further in the clockw se direction. Hence, the changeover bar 17
is caused to nove rapidly in the |eftwar Odrrecti on. - 10 - Here, the
| ef t - hand inclined edge 21b of the change over bar 17 rel eases the bracket

15b.” In contrast, rlghgg??gefg gegngggga §%§ %ngéPethacket 15a

toturnin a dlrectl %pp bi ase Bsul t t he

| eft-hand pi aﬁ§%lseeéb?sgansoygbg LgLopAEMREbEURdPELDr SERLIe Wi Lh the

capstan 3b whi e ri THch- T ol Separated fromthe

capstan 3a. Hgsﬁ@f%stﬁhehéeiiﬁﬂanﬂaaarﬂep%gﬁaanpeae791ascgaﬁégdtn§ the

spring 27b a ence caused to turn c W se, “wher eby t

di.ameter gearp9hcketebi94obs taER (RSH A9rE86288NE ?goma tdeitgrge dianeter
gear 26b in the sanme rotation transmtting unit. 1n the above state,

opposite to thfaséateisberiohd FASURErdsulbp tkétibppdhagel pshaht Ib is
caused to rotate in the wnding direction and a playback or recording
operation is pelierngd ki beotigkt into contact under pressure with
the capstah 3b while the rightigghd pinch roiler 4a is
separated from the capstan 3a. . Further, the left-hand
turnable member 7b is pulied'by the spring 27b and is o’
hence caﬁsed to turn clockwise, whereby the small
diameter gear 9b is brought into meshing engagement
with the large diameter gear 26b in ﬁhe same rotation
transmitting unit. In the above state, opposite to the
state shown in FIGURE 4, the left-hand reel shaft 1lb is
caused to rotate in the winding diréctidn and a
playback or recording operation-is performed while the
tape is being wound up on the left—hahd reel.
According to a structure such as that described Y,
above, accessory parts such as electromagnetic plungers
are not required so that the size reduction of.an
automatic reverse meehanism is facilitated.  The above
‘automatic reverse mechanism has such additional advan-
tages that it does not impair the balanced rotation of

the flywheels and owing to the actuation of the pinch

roller changeover mechanism upon detection of each stop



tape is being wound up on the left-hand reel. According to a structure such
as that described above, accessory parts such as el ectromagnetic plungers
are not. sequired so that the size reduction of an automatic reverse
mechanismis facilitated. The above automatic reverse nechani smhas such
addi ti onal advan- tages that it does not inpaiglthe bal anced rotation of

‘the flywheels and owing to the actuation of the pinch roller changeover

mechani sm upon detection of each stop of the reel shafts, it is free

from mal function eve eé%?f%%%igﬁf%QEQSiPE ig-%pgéegﬁgg_&gfpgﬁ@£i$y &ten if

o
start. In the above- matf c reverse mechanisny the rotary

powers of the reel s €f£§?éa%%£§§ﬁ§ g§“§g§£%%§§ﬁ593ﬁﬁﬁﬁa£91§h§£rstart.

correspondi.ng cam f ol T owe e unillustrated friction

mechani sms, - rotary nenber sy28gn 280,508~ RES8E [FedNdu bl Pic POEVEPSS 298, 29b.
Accordingly, the rotary powers are lost significantly during their

transm ssion from thechgglshNathé tothbyt pokdescam thél ppel ssRdft8lba,lh
order to reduce their losses in the course of .their transm ssion, the

friction forces betxgenhéhievécetrahsmisted, tb ahditheoroespspdingngamot ary
menbers 28a, 28b have been set at a high level. Since the friction forces -

act asda back tensi polbbwehe Bhpe3lkedingagi dé thel enslhgstrabyd fnégthave
created a mechanisms, rotary members 28a,28b and pushing and
urging portions 29a,29b. Accordingly, the rétary
Y powers are lost significantly during their transmission
from the reel shafts la,lb to the cam-followers.

. 31la,31b. In order to reduce their losses in the course
of their transmission, the friction forces between the
reel shafts la,lb and the corresponding rotary members
28a,28b have been set at a high level. Since the
friction forces act as a back tension at the
tape-feeding side (releasing side), they have created a
problem that a greater‘difference arises between the
the running speed of a magnetic tape at the start of
its winding and the running speed of the magnetic tape

. at the end of its winding due to the change in the’
diameter of the tape taken up on the tape winding side.

.;The above automatic reverse mechanism involves
another problem that it requires many parts, since the
- rotary members 28a,28b are interposed between their
corresponaing reel shafts la,lb and cam followers

3la,31lb, and the auxiliary holding members 32a,32b are



problemthat a greater difference arises between the the running speed of a
magnetic tape at the start of its wi nding and the running.speed of the
magnetic tape at the end of its winding due to the change in the di'afeter
of the tape taken up on the tape w nding side. The above automatic reverse
mechani sm i nvol ves anot her probl emthat %aegequires many parts, since the
rotary nmenbers 28a,28b are interposed be en their correspondi ng reel
shafts la,lb and camfol |l owers 31a,31b, and the auxiliary hol ding nmenbers

20,320 are erovides B5OULMEY sta0acls anrehe Lagmibisagan ol over s

31la,31b in or act portion a or t he cam

fol l ower 3la ?Ia?ipboﬂnt$¥ﬁéEGQBrﬁhﬁﬁ@&iﬂPﬁﬁégcéﬁEEEE;?Er@iHﬁQ@?&iSrtape.
(i.e., the camfollower 31b in FIGURE 4) in contact with the its

correspondi Ng3 TR S UER@CCark 1fo Dok H. 318 6P) 3Tb 6h thbSfbedenyi epaés to
provi de an automatic reverse nechanismfor a tape recorder, in which the

back tension d¥rieg apskews 6D £ mEgnetic tape chvebp thuweecged and the
runni ng speed of the magnetic tape can hence been stabilized, and cam

fol |l owers ar ef cblbdwenr o¥lnleth VFIGURE f4ncin ovonvactitwdth the itans- m ssion
of arotary power to the reel shaft on the tape-feeding side.
corresponding cam surface lla or 1llb.

An object of this invention is to provide an W,
automatic revérse mechanism for a tape recorder, in
which the back tension to be applied to a magnetic tape
can be lowered and the running speed of the magnetic
tape éan'hence-been stabilized, and cam followers are
each provided with a function_to cut off the trans-
mission of a rﬁtary power to the ;eel shaft on the
tape-feeding side..

In one aspect of this invention, there is
provided an automatic reverse mechanism for a tape
recorder, in which capstans, pinch rollers and reel
shafts are arranged respectively on both sides of an
associated magnetic head, the capstans on both sides of
the magnetic head and either one of said reel shafts
are normally driven and rotated, the pinch roller on
the same side as the rotating reel shaft is pressed
-against the corresponding capstan to cause the magnetic

tape of a cassette inserted 'in the tape recorder to run



In one aspect of this invention, there is provided an automatic reverse
mechani smfor a tape recorder, in which capstans, pinch rollers and reel
shaftss gee arranged respectively on both sides of an associ ated nagnetic
head, -t he capstans on both sides of the magnetic head and either one of
said reel shafts are nornally driven and rotafléd~ the pinch roller on the
sanme side -as the rotating reel shaft is pressed agai nst the correspondi ng
capstan to cause the magnetic tape of a cassette inserted in the tape
recorder to run towazd thewaotathedr sesli shafsel aghawhenatyenmagnesdc
magnetic tape has been fully wound up on the rotating reel shaft, the
runni ng directi on §RPeh&aga i Euld¥e woynduugneni EAP FOLR&AGSd 16%dr
conprising: rotation transmtting nenhers arranged symet- ri.cally relative
‘to the magneti.c he§faf&ai §heotBPndAs éﬁ?ﬁFﬁPPng%néﬁﬁepégB§Fﬁ§ ﬁ&%ﬁaﬁﬁy
rotated about their gorr spoiﬂingpshaf%s under rotang.ﬁowers of the corres-
pondi ng capst ans s8%&8MEECPANINCCALHES, BVEFy FOMEBFES20% he corresponding

el 8GO CoPONGA ik B G fpm: RGP el edocoa
transmtting menbet§-a11y relative to the magnetic head, said rotation
| transmitting membérs-being normally rotéted about their
corfesponding shafts under rotary pbwers of the corres-
ponding cépstans.so as to traﬁsmit the rotary powers to
'thé corresponding reel shafts via corresponding
friction mechanisms;
eccentric circular cam surfaces provided respec-
tively about the shafts of the rotation transmitting
members; - Q&Lunuaxdij~
cam members having outwatd}y{?rcuate cam
 surfaces.and prbviaed respectively on the rotation
ﬁransﬁitting members with.an interval between the cam
' members and the eccentric circular cam surfaces, said
eg¥wardly—arcuate cam surfaces being located on the
sides opposite to the the peripheral surfages of the
corresponding eccentric ciréular cam surfaces;
cam followers afranged symmetrically relative to
the magnetic head so as to receive the rotation of the
corresponding reel shéfts via corresponding_friction

mechanisms; and



cam nenbers havi ng outwardl y-and-i nwardl y-arcuate cam surfaces and provi ded
respectively on the rotation transmtting nenbers wth an interval between
t he cam nenbers and the eccentric circular cam surfaces, said oS

i nwar dl y-arcuate cam surfaces being |ocated on the sides opposite to the

t he peripheral surfaces of the corresponding eccentric circular cam:’
surfaces; camfollowers arranged symet+i télt+y relative to the nmagnetic
head so as to receive the rotation of the corresponding reel shafts via
corresponding friction nmechanisns; and’ - 14 - a pinch roller changeover
mechani sm i ncl udi ng t¥rpdkfe nehberschangedeedr spankanisml Lyctedingve to the
magneti ¢ head and SUfporting the shafts of the corres- ponding rotation
transmtting nedpRiRle Haembers jpgovikdad opempetr heal by arebativanteai theéng
menbers noves to its, non-engagenent position relative to its correspondi ng
reel shaft, sdlIMehth hedd eandnanpeevbingebhantRafesanfi RheoGRFrERz on/ of f

state of the respective pinch rollers , relative to their correspondin
capstans in réﬁgﬁhﬁﬂtﬁpgﬂElﬂBvEﬁéﬁ?mb$t%%% W%W%ﬁ?%nt??%@@ﬂﬂt??ﬁgwﬂ%ﬁber

and each O Sk o oLl QYELE; 0RVEDGn SndhL hI mBRELE S mSbLS L s s
' non-engagement position relative to its corresponding
reel shaft, said pinch roller changeover mechanism
changing over the on/off state of the respective pinch _
rollers relative to their correéponding capstans in ~
response to the movement of the rotation transmitting
member; and |

eaéh'of said cam followers having a sliding
portion slidable selectively against either the
peripheral surface of the corresponding eccentric
circular cam or the outwardly-arcpate cam surface of
the corresponding.cam hember, an engageable portion
formed at a.position opbositg to the sliding portion,
and an arm portion engageable with one end of the W
corresponding turhable member; while the corresponding
lreel shaft-is in roﬁation, said sliding portion being
maintained'in sliding contact with the peripheral
surface of the cofrespbnding eccentric circular cam so
as to maintain the sliding portion_apart from the
outwardly-arcuate cam surface of the corresponding cam

member ; when.the corresponding reel shaft has étopped

and the sliding portion has come to the maximum essent-



peri pheral surface of the corresponding eccentric circular camor the
outwardl y-arcuate cam surface of the correspondi ng cam nmenber, an
engageahf portion formed at a position opposite to the sliding portion,
and an arm portion engageable with one end of the correspondi ng turnable
menber > while the corresponding reel shaft is iyxrotation, said sliding
portion being naintained in sliding contact mﬁgh t he peripheral surface of
t he eorrespondi ng eccentric circular camso as to naintain the sliding

portion apart from the Qésiaidny o Wl @EABSHITA Yoddht Q¥ AN
cam nenber; when the corresponding reel shaft "has st'opped and the sliding

porti‘on has come tochg nve BUDHEMREPortionlbeing brittyhit dntef slfiding
correspondi ng eccentric circular cam the sliding portion being brought
into sliding contactonthlrctt wd thutbhe duytwardlat-a rearateudaac suaff aiclee of the
correspondi ng cam nmenber and the engageabl e portion bei ng stopped, whereby
t he correspondi ng r ccatriespondimgnicanm membeEnbend ¢ heendageak leo pogtdgagenent
position relative to the associated reel shaft; and after the rotation
transmtting nmenber biedoamskedped ;i Mrar@bye tdwey @mresponidiingn roghitione t o
t he corresponding reel shaft, said armportion being brought into
engagenent with the t¥A@sgiEtdng memb&rr dfpdeayiesy to 2 non-engagement
position relative to the associated reel shaft; and
after the rotation tfansmitting member has moved to the
L non-engagement position relative to the corresponding
reel shaft, said arm portion being brought into
engagement with the one end of the corresponding
turnable member so that the sliding member is maintain-
ed in its sliding state against the peripheral surface
of the eccentric circular cam. The cam members are
preferably crescentic cams.

In the automatic reverse mechanism of this
invention, the rotation of each reel shaft is
transmitted to its corresponding cam follower via its
corresponding friction mechanism only. The loss of the
rotary power ih.the course of its transmission is
therefore very little. It is thus possible to set the
friction force between the reel shaft and cam follower
at a small level so that the back tension applied to
the magnetic tape is reduced correspondingly. As a

result, it is feasible to reduce the difference in the

running speed of the magnetic tape between the start of



turnabl e menber so that the sliding nenber is maintain- ed in its sliding
state agai nst the peripheral surface of the eccentric circular cam The cam
menbers are preferably crescentic cams. In the automatic reverse négkiani sm
of this invention, the rotation of each reel shaft is transmtted to its

- corresponding camfollower via its corresponding friction nmechani smonly.
The | oss of the rotary power in the cour of its transmssion is therefore
very little. It is thus possible to set the friction force between the réel

shaf't and camfol | ower at snal |l level so that_ the pack tension applied to

t he magnetic ltf‘aspé“irg’r’tgdt?_égd tg%‘r reé's‘%_cﬁ#ji‘rfg? yinding |‘£‘$ultt°, "the is feasible

the start of chansg gt the Aialiatel BN HE Tt T e RR MR de to the

change in th ' I, :Qfq: ﬁ@gpet' ﬁgg ﬁﬁy at. t wi ndi ng side,

wher eby t he fttP%‘ni n§ egfwﬂq{?eltﬁgne 1'c "{kgeprte Is S abr}ﬂ'}rlﬁilenog.]%ﬁ?% I di ng portion

of each camf e I3 inadiiiey state of sliding contact wth the
“{r%d % the C,_(r;% ?yespo ld]'rhé%' :

peri pheral surface of t ndi ng eccentric circular camby the
engagenent between thf H1VRNUG igdk Oford F QUIEIRNENY P figd | ower and

t he upper end of
maintained in a state of sliding contact with the
peripheral surface of the corresponding eccentric
circular cam by the engagement between the arm portion
of the corresponding cam follower and the upper end of o’
the assbciated turnable member. As a consequence, ‘the
transmission of the rotary power from the capstan on
the winding side to the corresponding reel is not cut
off while the reel shaft is in rotation so that a
function similar to that achieved by an auxiliary
holding member in the conventidnal automatic reverse
mechanism is achieved. Therefore, the rpﬁary member in
the rotary power transmission route from each reel
shaft to its corresponding cam follower has been \;)
rendered unnecessary. The auxiliary holding member has .
also been obviated. The number of parts has hence been

reduced considetably.

The above and other objects, features and
advantages of the present invention will become

apparent from the following description and appended



t he associ ated turnable nenber. As a consequence, the transm ssion of the
rotary power fromthe capstan on the winding side to the correspondi ng reel
is not gut off while the reel shaft is in rotation so that a function
simlar to that achieved by an auxiliary hol ding nenber in the conventional
automatic reverse mechanismis achieved. Thergkore, the rotary nmember in
the rotary power transmssion route fromeach reel shaft to its
corr-espondi ng cam fol | ower has been rendered unnecessary. The auxiliary

hol di ng member has calygsheqnhviial edn jhRe tHUAe1 @l thel becoapahgiag been
reduced consi derably. The above and other obj ects, features and advant ages

of the present invaphiQngd, Ihnb@@g%%.apparent fromthe foll ow ng
descrlptlon -and appended - 17 - clainms, taken in conjunction with the

acconpanyi ng drawi ngs, | nRUGURE 1FliGURE skhiemaz iscltepaipilant sriepl af anew of
an automatic reverse nechani smaccording to one enbodi nent of this
i nvention, which i autiintaalilce rfewensee rerha nispe acerrddeg, thl GOREembiod igent
fragnentary schematic top plan view of the automatic reverse mechani sm of
FIGURE 1, i n whi ch afhehriesc Hawviesyhiics i whel qlogist |Scmt@|br1feerf9ﬁ useo N s tape
recorder°
FIGURE 2 is a fragmentary schematic top plan
_v1ew of the automatic reverse mechanism of FIGURE 1, in
o/ which the mechanlsm is in a position different from its
position in FIGURE 1; |
FIGURE 3 is a fragmentary schematic top plan
view of an automatic reverse mechanism according to
another embodiment of thls lnventlon, which is suitable
for use in a tape recorder, |
FIGURE 4 is a schematic top plan v1ew of a
conventional automatic reverse mechanism for a tape
'recorder and |
FIGURE 5 is a fragmentary schematlc top plan

view of the conventional automatic reverse mechanism of

FIGURE 4.

FIGURE 1 illustrates the overall structure of
‘the automatic reverse mechanism according to the first

embodiment of this invention, which is suitable for use



position in FIGURE 1; FIGURE 3 is a fragnmentary schematic top plan view of
an automatic reverse nmechani smaccordi ng to anot her enbodi nent of this

i nvention, which is suitable for use in-a tape recorder; FIGURE 4 i¥%a
schematic top plan view of a conventional automatic reverse nechanismfor a
tape recorder; and FIGURE 5 is a fragnentary schematic top plan view of the

conventional automatic reverse nechaniqufg FIGURE 4. FIGQURE 1 illustrat,es
the overall structure of the automatic reverse nechani smaccording to the
first enmbodiment of this invention, which is suitable for use - 18 - in

a tape recordefn alhéagd dhicdiaiuk I eetnd arighdihdrd atde 1 F QIRE 1. FIGURE
2 shows the sanme autonmtic reverse nechanism which is in the course of a

changeover fraotdteict aire FIGURE i, FIFAMRRE 2 ashiowsd aftee igamdi ch the
| eft-hand reel shaft |Ibis rotated. In FIGURES 1 and 2, elenents of

structure whi clutomat itentdveatsd mdatentism, twhidteiis cor respansling eb@rent s
of structure in FIGURES 4 and 5 are identified by like reference nunerals.
In Fl GURES 1 andhgngdurdn|finom r@elsﬁm shywn in FIGURE 1 to a
state in which the left—hénd reel shaft 1lb is rotated.
In FIGURES 1 and 2, elements of structure which are
identical in function to their cofresponding elements
of structufe in FIGURES 4 and 5 are identified by like
reference numerais. | | | '\J
In FIGURES 1 and 2, the following elements of
structures are substéntially the same as their
corresponding elements of structure in FIGURES 4 and 5¢
reel shafts la,lb, magnetic head 2, capstaﬁs 3a,3b,
pinch rollers 4a,4b, small diameter gears 5a,5b,
flywheels 6a,6b, turnable members-7a,7b, large and
small diameter gears combined in a pair.Ba,Qa;Bb,9b
(rotation transmitting units), shafts 10a,l0b, brackets
15a,15b, bent edge portions 1l6a,l16b, changeover bar 17, -/
| lugs 18a,18b;19a,19b, openihgs 20a,éOb, tilﬁed edges
2la,21b, toggle spring 22, stopper pins 23,24, two-
state switch lever 25, gears 26a,26b, tension springs
27a,27b and fixing plate 30. However, the turnable
members  7a,7b are different from their corresponding
members in FIGURES 4 and 5. As shown in FIGURES 1 and
2, one ends, namely, the ﬁppér ends 46&,46b of the

turnable members 7a,7b extend in a direction opposite



structures are substantially the same as their correspondi ng el enents of
structure in FIGURES 4 and 5: reel shafts la,|lb, nmagnetic head 2, capstans
3a, 3b, pinch rollers 4a,4b, snmall dianmeter gears 5a, 5h, flywheels 6a, 6b,
turnabl e 'menbers 7a,7b, large and snall dianeter gears conbined in a pair
8a,9a;8b,9b (rotation transmtting units), shafts 10a, 10b, brackets

15a, 15b, bent edge portions 16a, 16b, changeevéB8 bar 17, |ugs 18a, 18b;
19a,.19b, openings 20a, 20b, tilted edges 21a, 21b, toggle spring 22, stopper
pins 23,24, two- state switch |ever. 25, gears 26a, 26b, tension springs
27a, 27b and fixi ngtel 4he sdheroendser, nam31Vurh§§Ibeﬁﬁnﬁéﬂsp¢§tﬁ§n§re
different fromtheir correspondi ng nenbers in FI GURES 4 and 5. I n
FIGURES 1 and .2, bRdr éﬁEsfrﬁanﬁh9 PPRAtUPPEr WBRAS 10§, F6B TS 8tah¢§bt Etawgl?l'e
menbers 7a, 7b extend in a direction oppos t he ot.her ends,

garrglby:g tgg bﬁﬂt ﬁﬂﬂlﬁB{FfBﬁ§1E§591§BefFSE?FHan5§PPF8ﬁ§%WH8rEnﬂﬁé gears
a a i ch_const i t at
foLIomnng d|;fereEE€§lé??sggﬁgtggéigﬂgﬁéﬁgé%%%g%gbggg% u?é&ﬁégé%ﬁgﬁgSS tgg
substitutes for t tei [ f
_ _ §5§§§E§121§3§'5C3L3rFEe§h§gr hagad gla 11b in FI GURE 4,

eccentric circular ar e provi respectively about the shafts
As substitutes for the eccentric circular cam

surfaces 1lla,1llb in FIGURE'4, eccentric circular cams
4la,41b are provided respectively about the shafts

(% 10a,10b for the gears 8a,8b;9%a,9b which constitute the
rotation transmitting units. 1In additioﬁ, crescentic
cams 42a,42b are also provided with their inwardly-
arcuate surfaces opposing the peripheral surfaces of
the corresponding eccentric circular cams 4la,4lb.

On the other hand, the cam followers 43a,43b afe
provided in such a way that the rotations of the reel |
shafts la,lb are transmitted thereto via-unillustrated
friction mechanisms. The friction mechanisms may be of

U the'same type as those employed in. the conventional
automatic reverse mechanism in FIGURES 4 and 5. The
cam followers 43a,43b_are provided respectively with
sliding portions 44a,44b, which are maintained in
sliding contact with either the peripheral surfaces of
the_cbrxesponding eccentric circular cams 4la,4lb or
the.outwardly-arcuate cam surfaces of the corresponding
crescentic cams, engageable portions-4fa,47b formed at

positions opposite to the sliding portions 44a,44b, and



10a, 10b for the gears 8a, 8b;9a, 9b which constitute the rotation
transmtting units. In addition, crescentic cans 42a,42b are al so provided
with their inwardly- arcuate surfaces opposing the peripheral surfdgés of
t he correspondi ng eccentric circular cans 4la,41lb. On the other hand, the
cam followers 43a,43b are provided in such a way that the rotations of the
reel shafts la,Ib are transmtted theret@oOvi-a unillustrated friction
mechani snms. The friction mechani sns may be of the same type as those

enpl oyed in the conventional automatic reverse nechanismin Fl GURES 4 and
5. The cam f okrowpestddasd3baansdbpengiagedblespdthi \tdley uppelr =nidsi ng
portions 44a, 44b, which are maintained in sliding contact with either the
peripheral suffacd§bopft hbecooraeseanidigaedoanable fiembeirsr 7@afd.41a, 41b or
t he outwardl y-arcuate cam surfaces of the correspondi ng crescentic cans,
engageabl e poRer8mstheaarmyPPRELAORSa5804i5k dae Sypssiitates dies Shiedi ng
portions 44a, 44b, _and - .20 - arm portions 45a, 45h engageable wth the
upper ends 463u%6hi8FY: RElAdPFcBETREIE Sy 32dr 2l & EIGURES74 284 RBere, the

SO pOr oS 4og. 420 s Rhen YRS HEhER [ooks, Sl Ay oo regters
a thin shape gp.boako! BRa?" ThROLEN B2 438nd 15043 REVAI S Rg-1ike
properties. In addition, stopper pins 48a,48b are
- provided upright at fixed positions corresponding.
respectively to the engageable poftions 47a,47b.

The operation of the mechanism according to the
first embodiment of this invention will next be
described. FIGURE 1 shows that the right-hand pinch
roller 4a is maintained in contact under pressure with
the corresponding capstan 3a and the rotation of the
capstan 3a, the direcﬁion of whiqh is indicated by an
arrow, is being transmitted to the right~:and reel
shaft la via the gears 5a, 8a, 9a and 26a and the
unillustrated.friction mechanism. In this state, the W
rotary powér of the reel shaft la is transmitted to the .
cam follower 43a via the unillustrated friction
mechanism and. the sliding portion 44a of the cam
follower.43a is maintained in sliding contact with the
peripheral surface of the eccentric circular cam 4la.

As lon§ as the sliding portion 44a remains in sliding
contact with the peripheral surface of the eccéhtric

circular cam 4la, the sliding pbrtion 44a is not



properties. In addition, stopper pins 48a,48b are provided upright at fixed
positions correspondi ng respectively to the engageabl e portions 47a, 47b.
The openayion of the mechani smaccording to the first enbodi ment of this

i nvention will next be described. FIGURE 1 shows that the right-hand pinch
roller 4a is maintained in contact under pressuyrne with the correspondi ng
capstan 3a and the rotation of the capstan 34, “thé direction of which is

i ndicated by an arrow, is being transmitted to the right and reel shaft la

via the gears Sa. 83ro88nandntee 3 iile il ioViabednl bkl avaTReaN. ST,

In this state, the rota ower e’reel shaft 1Ta is transni

cam fol | ower 43a vi gahhgub#abbUsi! 2hed Jridstleh®n ARC24 3 aRde! Rges! i ding
portion 44a of the camfollower 43a is maintained i n sliding contact with

the peripheral surfgeea@fiohheraaefiithiitgCircutled redMthbacapsthangaasot ke
sliding portion 44a remains in sliding contact wwth the peripheral surface

of the eccentric ciresllashadm 4dayvibhehd ig@atg Bartisan 44aand 26k and- Zhe
brought into sliding contact with the outwardly-arcuate cam surface of the
crescent cam 42a souhhdfusheatetiafirdeticanseichhinigm dst mafineminkd.capst an
3a to the reel shaft la via the gears 5a, 8a, 9a and 26a and the
Let's now assume that a playback or reeording
_ operation is being performed while a magnetic tape (not
illustrated) is taken up on the right~hand reel shaft
W, la. 8Since the changeover bar 17 has been shifted
| rightward, the upper end 46b of the turnable member 7b
3 é:esses the arm portion 45b of the cam follower 43b and
by the pressing force of the upper end 46a, the sliding
portion 44b of the cam follower 43b is brought into
sliding contact with the peripheral surface of the
eccentric circular cam 41b. 'Therefore, the sliding
poftion 44b is not brought into sliding contact with
the outwardly-arcuate cam surface of the crescentic cam
42b so that the left-hand rotation transmitting unit
(the gears 8b,9b) remains apart from the large diameter
gear_26b, in.other worae, is maintained in a state’
moved to a non-engagement position relative to the reel
shaft 1b. |
When the magnetic tape has been fully taken up
on the righﬁehand reel, slipping takes place in the

friction mechanism interposed between the large

diameter gear 26a and reel shaft la. Upon stopping of



unillustrated friction nechanismis naintained. Let's now assune that a

pl ayback or recording operation is being performed while a nmagnetic.tape
(not illustrated) is taken up on the right-hand reel shaft |a. Sind@’the
changeover bar 17 has been shifted rightward, the upper end 46b of the
turnabl e nenber 7b presses the arm portion 45b of the camfoll ower 48b and
by the pressing force of the upper end 4&,~the sliding portion 44b of the
cam foll ower 43b is brought into sliding contact with the peri pheral '
surface of the eccentric circular cam4lb. Therefore, the_ sliding portion
44b is not b mesinedadt didng %tﬁadlwq PYHe Butdba Ay e sdm cam |
surface of t rescentic cam42b so. th the left-hand rotation o
transmtti ngt}eﬁﬁstow(elrhg%éatssa@o,%st’r%:qt% I1<‘fp"<31"rrtg fRe5h t"?‘?e”}q'frld‘eeddi anet er
gear 26b,:in.qther. words, i.s. jmintaingd i St mved. t o

non- engagem&*r“l‘;Pk ' %glslld[\%gn croé’_lta c'{%éﬂ[tg{ t q.‘ee r‘geeﬁaipgh%‘tﬁel T Weh ?aﬁnethr%gnet ic

tape has beeqddildpy lakah i N éaﬂ?'Il'bag,hti'é“%%&ﬂa’rtgo?Ega%gin{&iﬁxﬂﬁﬁs pl ace

in the friction mechanisminterposed betwee neter gear 26a

and reel shaldedet AMRODPHIMRNINBOfthe cardXra ! Man8), shafdnd a, the
sliding portion 44a of 'the camfoll ower 43a, said portion 44a havi ng been
maintained position farthest from the shaft 10a and remains
- standstill there. When the gears 8a,%a continue to
- rotate in the above-mentioned state, ﬁhe sliding
portion 44a is eventually brought into contact with the - o/
outwardly-arcuate'cam surface of the crescentic cam 42a
as depicted in FIGURE 2. As a result, the cam follower
43a turns in the clockwise direction and upon engage-
ment of the engageable portion 47a of the cam follower
43a with the stopper pin 48a, the turning movement of
the cam follower 43a is stopped. 'The turnable member
7a then turns clockwise against the spring 27a to
separate the gear 9%9a from the largé éear 26a. As a
conséquence, the transmission of the rotary power from J
the gear 9a to the large gear 26a is cut off.
Thereafter, a reverse operation is performed in
the same'mannef as in Examples 4 and 5. Namely, upon
clockwise tﬁrning of the rotary member 7a, the bent end
portion 13a of the turnable member 7a pushes the lug
19a of the changeover bar 17 from the right so that the
changeover bar 17 is moved in the leftward direction.

Concurrently with the leftward movement of the change-



in sliding contact with the peripheral surface of the eccentric circular
cam 4la, is brought to the maxi nim eccentric position of the cam 41a,
nanely, @ the position farthest fromthe shaft 10a and remains standstil

t here. en the gears 8a,9a continue to rotate in the above-nenti oned
state, the sliding portion 44a is eventually_b%§ught into contact with the
outwar dl.y-arcuate cam surface of the crescentit” cam 42a as depicted in
FIGURE 2. As aresult, the camfollower 43a turns in the clockw se

di rection and upon gAGSsy BRI e {16, L0GRGCAN £ RT 1400, 479 Ofddie cam

foll ower 43a with the stopper pin 48a, the turning novenent o e cam

fol | ower 43a is stoppsswibe i 10 fo FRITDEAG "ond Nesyd 18 Ndp £l RE1I 56 as

agai nst the spring 27a to separate the Qgear e large gear 26a. As

a consequence,- the déamsds SEhdNedrd Neat BRrYE PAYETtddPTe tdwr papraPda to the
| arge gear 26a is cut off. Thereafter, a reverse operation is perforned in

the sane manner as éxcdx@eples dewtab. po Ve the LS Kd OBk s eof UEd ng of |
the rotary nmenber 7a, the-bent end portion 13a of the turnable nenber 7a
pushes the |ug 19a spprime Zhaageovin sich l& dimsetien rilgt o thwd-dtete
changeover bar 17 is noved in the leftward direction. Concurrently with the
| eftward novenment o$witehcheweme-25 is 28irned. As a result, the changeover

bar 17 is rapidly moved lefﬁward. At this time, the

left-hand inclined edge 21b of the change-over bar 17
\,f | releases the_bracket 15b. In contrast, the right-hand
inclined edge 2la causes the bracket l5a to turn in a
direction opposite to its biased direction. As a
result, the left-hand pinch roller 4b is brought into
contact under pressure with the capstan 3b and the
right-hand pinch roller 4a is separated from the
capstan 3a. Further, the left-hand turnable member 7b
is pulled by the spring 27b and is hence caused to turn
clockwise, wheréby the small diameter gear 9b of the
“left-hand rotation transmitting unit is brought into
meshihg engagément with the corresponding large
diaméte; gear 26b. In the above state, opposite to the
state shown in FIGURE 1, the left-hand reel shaft lb is
caused to rotate in the winding direétion and a
playback or recording operation is_perfbrmed while the
tape is being wound_up on the left-hand reel.

Incidentally, the arm portions 45a,45b of the

cam followers 43a,43b are provided with spring-like



over bar 17, the two-state switch |ever 25 turns cl ockw se whil e energi zing
the toggle spring 22. As soon as the energization of the toggle spring 22
exceeds its neutral point, the spring force of the spring 22 acts ihﬂ%uch a
direction that the two-state switch lever 25 is turned. As a result, the
changeover bar 17 is rapidly noved leftward. At this time, the |eft-hand
inclined edge 21b of the change-over bar247-rel eases the bracket 15b. In
contrast, the right-hand inclined edge 2la causes the bracket 15a to turn
in a direction opposite to its biased direction. As a result, the |eft-hand
pi nch rol | er PECPErbiesight theoakove aePbedirentr eA%rehqWn hin RICEREt an 3b
and the right-hapd pinch roller 4a is separated fromthe capstan 3a. '
Further, the 3efithihdPERYEB ROFEHBES o FQrmHPRRF 3R dhed@Pri HEP 27b and

i s hence causg? ar,9b of

the Ieft-hand %1%gt1t'%L’Q??C;ﬁgﬁ\%?’r?#ub\e,\%ﬁlr?e??{%é%refcifgr}aﬂlg*%L@eﬁg’?ﬁ %gae?ﬁagerrent |
LD N corT EROTY! RY | BLAS, L AUERFT 0681 20y LILE BboyE e
cperation i ouert SHFUTELER BHoser S0 A ol e e Lo Vet t - hand
ire provided W n ASPi nEf Iper hphf fhg. SRR 1 I GHEREL LRUET S 453, 43
arm portions 45a',45b'.(45b' is not illustrated) of the
cam followers 43a,43b. ]
The automatic reverse mechanism of this /
invention, which is suitable for use in a tape
recorder, can reduce the back tension to be applied to
a magnetic tape. It is hence possible to stabilize the
running speed of the magnetic tape. Owing to the
requirement for feQer.parts,'it is possible to reduce
the overall dimensioes of the mechanism and also to
increase the reliability of its operation.
Since accessories suchses electromagnetic
plungers are not required, the mechanism of this W
invention is suited for the reduction of the overall
dimensions. The balanced rotation of flywheels is not
adversely affected. Furthermore, the mechanism of this
invention does not malfunction even if the tension of a
maghetic tape increases temporarily at start, because

the pinch roller changeover mechanism is actuated upon

detection of stopping of reel shafts.



- 24 - properties in the above enbodinent. As shown in FIGURE 3, it is
however possible to form upper ends.46a', 46b' (46b' is not illustrated) of
the turdakl e members 7a, 7b (7b is not illustrated) into a thin shape so as
to inpart' spring-like properties to the upper ends 46a', 46b" w thout
inparting spring-like"properties to arn1porLiQ%s_45a',45b' (45b" is not
illustrated) of the camfollowers 43a,43b. The automatic reverse nechani sm
of t.his invention, which is suitable for use in a tape recorder, can reduce

the back tension to be apRlifql Aok FAAIG! deskilbed lenes iivRme iRssidy e Lo
stabilize the running speeg of “the magnetic tape. Omng to the requirenent

for fewer parts, it;hs Bgsgipg,lagetnqt YR 0Fe cdeEmaldy @kiansiiognehef dre
mechani sm and also to increaSe the reliability of its operation. Since

accessories such aghgheaman9me®aslges RINd @RI fdlcaviens eqn bed maidee thereto
mechani smof this invention is suited for the reduction of the overal

di mensi ons. The bakareedtr dephra/ingl firiomittrel Spixitotoradwepselof dhfeect ed.
Furt hernore, -the nmechanismof this invention does not nal function even if
the tension of a nigrehitdcnaps isedr €aadh themedmarily at start, because the
pi nch rol |l er changeover nechani smis actuated upon detection of stopping of
reel shafts. : -



= Lng now fully described the invention, it will be apparent to one
of ordinary skill Tn the art that many changes and podifications can-be

Imummmﬂw ighout departing fromthe spirit or scopeiof the invéwfion as
; 'F”'. - 26 - CLAIM5: 1. An automatic reverse nechanismfor a
tape recotder, *n which capstans, pinch rollers and reel shafts are -
arranged respectively on both sides of an2éssoci ated magnetic head, the,
capstans on both sides of the magnetic head and either one of said reel
shafts are normally driven and rotated, the pinch roller on the sane side
as the rotati rgbABM$: shaft is pressed against the corresponding capstan to
cause the magnetic tape of a cassette inserted in the tape recorder to run
toward the rotating reel shaft, and when the nmagnetic tape has been fully
wound up on the rotating reel shaft, the running direction of the magnetic
tape is automatical | y chcRueamitieorpyessagneehani s®nfoF aashPei ng

menbers arranged symmet-, rically relative to, the magnetic head, said
rotation recorder, in which capstans, pinch rollers and reel

shafts are arranged respectively on both sides of an
associated magnetic head, the capstans on both sides of
the magnetic head and either'qne'of said reel shafts
are normally driven and rotated, the pinch roller on
-the same side as the rotating reel shaft is pressed
against-the corresponding capstan to cause the magnetic
tape of a cassette inserted in the tape recorder to run
toward the rotating reel shaft, and when the magnetic
tape has been fully wound up on the rotating reel
shaft, the running direction of the magnetic tape is
automatically changed §ver, comp;ising:
rotation transmitting members arranged symmet-
rically relative to the magnetic head, said rotation
transmitting members being normally rotated about their \_/
correspbnding shafts under rotary powers of the corres-
ponding capstans so as to transmit the rotary powers to.
the corresponding reel shafts via corresponding
friction mechanisms;
ecceqtric circular cam surfaces provided réspec-
tively about the shafts of the rotation transmitting

members;



transmtting nenbers being normally rotated about their corr [

shafts under rotary powers of the corres- ponding capstans slmullmlnl”ll'l“l“l
transnitnthe rotary powers to the corresponding reel shafts via® Lowos o
correspondi ng friction nechanisns; eccentric circular cam surfaces provided
respec- tively about the shafts of the rotati & transnitting nmenbers;

-27- cam nmenbers havi ng outmardly-and-inmardlyl rcuat e cam surfaces and
provi'ded respectively on the rotation traMsSHW BTN HRfnbers with an interval
bet ween the .cam menbers af@h MeMBeddhhavdng £ Gwar ddamasehaseeSams,i d

I nwar dl y- t f ac ' [ I f .
Lorréspéné‘{ﬁ; &:éi‘%u?ri‘?@%%?im Proyiiad Eespectigntothofir: tarrhigRd
symmetrically rel atd t t t ' '

of the correspondi r'fdfvar%esé’\%tsﬁr}wealeoaérgso?ﬁgg’péﬁd??\l&e%r Fg‘tcﬁ%\r‘f%ref%gﬁ&h%%l;mognd

a pinch roller Cha%%vet s {%ﬂ@%é@déﬂifg@%ﬁ Ha & TheFadRsoVisdad

symmetrically relative e magnetl supporting the shafts of

e oo or e AR 8 R Gl e ppscn o
surfaces of the corresponding eccentric circular cam
Surfaces;

cam followers arranged symmetrically relative to
the magnetic head so as to receive the rotation of the

- corresponding reel shafts via corresponding friction
mechanisms; and

a pindh-rolle: changeover mechanism including
turnable members providéd symmetrically relative to the
magnetic head and supporting the shafts of the corres-
ponding rotation transmitting members thereon,.and when
one of the rotatibn transmitting members moves to its
non-engagement position relative to its corresponding
feel shaft, said pinch roller changeover mechanism

— | changing over the on/off state of the respective pinch

rollers relative to their corresponding capstans in
‘response to the movement of the rotation transmitting
member;  and

each of said cam followers having a sliding
portion slidable selectively against either the
peripheral surface of the corresponding eccentric

circular cam or the outwardly-arcuate cam surface of



non- engagenent position relative to its corresponding reel shaft, said

_ m“‘m‘l‘ m“tuangeover mechani sm changi ng over the, on/off state of the
\““l iMch rollers relative to their correspondi ng capstans ny
*reésponsd td the novenent of the rotation transmtting nmenber; and each of
said camfol |l owers having a sliding portiza® slidable selectively agati nst
either the peripheral surface of the correspondi ng eccentric circular cagm
or the outwardly-arcuate cam surface of -28 - the corresponding cam
menber, an enghpatteresponding oramdnenber posh téngrgepnbe teotieme sli di ng
portion, and an arm portion engageable with one end of the corresponding,
‘turnabl e nenbdforngd | &t t hePeDi FEpoPRPIR tRcto stig ts1kding reeetiom, said

sliding portion being maintaiped in sliding contact with the peripheral
surface of théRDr3sPoRPIGE R cpRFIgeah e wikh ne sondsef ot ntain the

LR S T R TR R VR RO I M
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surface of the dorresponding eccentric circular cam so

as to maintain the sliding portion apart from the

outwardly-arcuate cam surface of the corresponding cam \;)

member; when the corresponding reel shaft has stopped.

and the sliding portion has come to the maximuﬁ eccent-

- ric position of the corresponding eccentric circular

cam, the sliding portion being brought into sliding

contact with the outwardly-arcuate cam surface of the

corresponding cam member and the 9ngageable portion

being stopped, whereby the corresponding rotation |

transmitting member is moved to a.nOn-engagement

"position relative to the associated reel shaft; and
after the rotation transmitting member has moved to the ~
non-engagement position relative to the correspond;ng
reel shaft, said arm portion being brought into
engagement with the one end of the corresponding
turnable member so that the sliding member is maintain-
ed in its sliding'state against'the pefipheral surface

of the eccentric circular cam.



correspondi ng cam nmenber and the engageabl e portion being sto mhere
the corresponding rotation transnitting nenber is noved tHlm Mﬂl‘ﬁlﬂeﬂ
p03|t|ohv%elat|ve to the associated reel shaft; and after

transnitting member has nmoved to the non- engagenent p05|t|on Telative'to"

t he corresponding reel shaft, said arm portien2being brought into
engagenent with the one end of the correspondi ng turnabl e nmenber so that
the sliding nmenber is maintain- ed in its sliding state against the

peri pheral surface of the 2cceDhei gutomatliar reasrse mecB8nisfl. aghelaimed
automatic reverse nechanismas clainmed in aim1l, wherein the cam nenbers
are crescentic camsin3Clhm hutehereinr bher camnwenbersnane creseeatia O aim
1, wherein the armportion has spring-like properties. 4. The autonmatic
reverse nmechani sm aeaB$ained in Caim1, wherein an end portion of the
turnabl e nenber, said end portion containing the one end of the turnable
menber, has sprlng | i ke properties. :

3. The automatic reverse mechanism as claimed
in Claim 1, wherein the arm portion has spring-like

properties.

4. The automatic reverse mechanism as claimed
in Claim 1, wherein an end portion of the turnable
member, said end portion containing the one end of the

turnable member, has spring-like properties.




