UK Patent Application.sGB ., 2077020 A

(21) Application No 8111826
(22) Date of filing
14 Apr 1981
(30) Priority data
(31) 55/051071
55/051073
55/051072
(32) 15 Apr 1980
(33) Japan (JP)
(43) Application published
9 Dec 1981
(51) INT CL® G11B 5/54
15/10
(52) Domestic classification
G5R B264 B283 B336
B37Y B38Y B421 B443
B483 B682 B98 KE
(56) Documents cited
GB 2059133A
GB 2029998A
GB 2013017A
GB 2003646A
GB 2009997A
GB 2005895A
GB 1548664
GB 1192053

(58) Field of search
G5R
(71) (72) & (74) Continued overleaf

(54) Mode selection in tape recor-
ders; moving transducers

(57) Mode selectors 2-5 of a cas-
sette tape recorder control actuation
of a motor-driven mechanism
11-14 to advance heads 17, 18
fully or partially relative to a cas-
sette 16. Thus when PLAY selector
2 is pressed as shown, it pivots a
latch lever 10 to disengage latch
10c¢ from a projection 12mon a
part-toothed gear 12, releasing the
gear for rotation by a spring 32
until the gear becomes driven by a
motor-driven gear 13. The gear 12
has an inner cam surface 12¢
which in somewhat less than one
revolution raises a pin 11b to pivot
actuating arm 11 upwardly and

thereby advance head plate 15. The
gear 12 is then normally halted
with head plate 15 fully advanced
by a second latch lever 9 engaging
a gear projection 12/. If, however,
FF or REW selector 4 or b has
additionally been actuated to give a
search mode, Fig. 4 (not shown),
the gear 12 rotates further under
spring bias 26 until lever 9 engages
a projection 12e. The cam surface
at 12c¢; is such that the head plate
15 retracts somewhat, until its stop
lever 19 engages lever end 10e¢,
leaving the heads in light contact
with the tape. In the FF mode, Fig.
3 (not shown), REW mode or STOP
mode, Figs. 1, 5 (not shown) the
gear 12 is not unlatched by the
lever 10.
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SPECIFICATION

Mode selection assembly for use in tape
recorders or the like

BACKGROUND OF THE INVENTION

1. Field of the Art

This invention relates to a mode selection
assembly for use in tape recorders or the like
and more particularly to an assembly for se-
lecting one of operating modes. through the
utilization of rotating torque of a rotating
member.

2. Prior Art

A prior art assembly of the above men-
tioned sort is disclosed in Japanese Unexam-
ined Utility Model Publication 54/48610, by
which a respective one of mode selections is
performed with a single rotating member (that
is, a gear). In the case where such a prior art
mode selection assembly is applied to a tape
recorder, it demands a number of the rotating
members and its peripheral components and
thus complexity of structure and increase of
cost with an increase of the number of the
operating modes.

OBJECTS AND SUMMARY OF THE INVEN-
TION

Accordingly, it is an object of the present
invention to a mode selection assembly in
which a plurality of operating modes are se-
lected through the use of a single rotating
member.

In accordance with a preferred form of the
present invention, there is provided a mode
selection assembly for tape recorders or the
like comprising a rotating member rotatable in
an intermittent manner and bearing a plurality
of projections, a plurality of actuator means
for selection of the operating modes of said
tape recorder or the like, a plurality of engag-
ing means one of which engages with one of
said projections in response to actuation of
said actuator means, wherein said rotating
member is prevented from rotating to bring
said tape recorder or the like into a desired
one of the operating modes when one of said
projections is held in engaging relationship
with one of said engaging means and said
rotating member is permited to rotate for
selection of another operating mode when
none of said projections are in engaging rela-
tionship with said engaging means.

- BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the

: present invention and for further objects and
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advantages thereof, reference is now made to
the following description taken in conjunction
with the accompanying drawings showing a
mode selection assembly for use in a tape
recorder or the like in accordance with an
embodiment of the present invention, in

which:
Figure 1is a plan view of the mode selec-
tion assembly in stop position;
Figure 2 is a plan view of the same in play
70 position;
Figure 3is a plan view of the same in fast
forward mode;
Figure 4 is a plan view of the same in fast
forward/program search mode; and
Figure 5 is a plan view of the same when a
stop lever is actuated under play mode.

75

DETAILED DESCRIPTION OF THE INVEN-
TION
Referring to the drawings, there is illus-
trated a mode selection assembly embodying
the present invention for use in a tape re-
corder or the like and more particularly Figs.
. 1 to 4 illustrate the mode selection assembly
85 in stop mode, play mode, fast forward mode,
and fast forward/program search mode, re-
spectively, and Fig. 5 shows the same at the
moment where a stop lever is actuated under
play mode.
90 The illustrated assembly includes a main
chassis 1 and a play lever 2, a stop lever 3, a
fast forward lever 4 and a rewind lever 5
juxtaposed on the main chassis 1. The respec-
tive levers are slidable between its non-actu-
95 ated position in stop mode and its actuated
position in one of the operating modes (e.g.,
play mode, fast forward mode, etc.) in the
directions of the arrows A and B by inserting
guide shafts 2b to 5b standing on the main
100 chassis 1 into guide holes 2c to 5c. Further-
more, the respective levers are constantly bi-
ased forward its non-actuated positions with
spring 20 to 23 extending between pins 20b
to 23b resting on the main chassis 1 and pins
105 20a to 23a thereon.

All of the actuator levers except for the stop
lever 3 have lock pins 2a, 4a and ba and the
stop lever 3 has a release pin 3a.

First and second lock plates 6 and 7 are

80

110 stacked on the top of the other and held

slidable in a direction normal to the sliding
directions of the respective actuator levers
(that is, the directions of the arrows C and D)
by inserting a guide shaft 6d on the main

115 chassis 1 into guide holes 6e and 7f. Th first
and second lock plates 6 and 7 are constantly
biased in the direction of the arrow D under
the influence of a pair of springs 24 and 25
extending between pins 24b and 25b on the

120 main chassis 1 and corresponding pins 24a
and 2ba.

The first lock plate 6 is provided at its side
edge facing against the play lever 2 a lock
section 6a for engaging with the lock pin 2a

125 of the play lever 2 and holding the play lever
2 in its actuated position. It further has an
inclined surface 6b facing against the stop
lever 3 in contact with the release pin 3a of
the stop lever 3. Likewise, the second lock

130 plate 7 has at its side edge facing against the



1, with the range of its rotating movement

2 GB2077020A 2
fast forward and rewind levers 4 and 5 lock being limited by a pin 10f on the main
" sections 7a and 7b which engage with the chassis 1. Upon actuation of the play lever 2
lock pins 4a and ba on these levers and hold the contact section 10b is depressed and the
the same in its actuated position. It further trigger arm 10.is rotated in the direction of ~
5 has’an inclined surface 7e facing against the 70 the arrow F agamst the spring 30 by a given
stop lever 3 in contact with the release pm angle. R
3a. : A subchassns -actuating arm 11 is of an “'L""
Disposed behmd'th_e stop, fast forward _and shaped configuration rotatable about a sup-
rewind levers 3 to 5 is an actuator rod 8 of a port shaft 11a and having on the bottom
10 reversed ‘T"’ shaped configuration which is 75 surface of an intermediate portion of its hori-
- slidable by fitting a guide shaft 8a on the o zontal segment traversing the top surface of
main chassis 1 into a guide hole 8b. A spring the vertical segments of the arm 9 and the
28 extending between a pin 28a on the trigger arm 10 a sliding projection 11b. The
actuator rod -8 and the counterpart on the rear end of a vertical segment of the actuating
15 main chassis 1 constantly urges the actuator 80 arm 11 serves as a contact surface 11¢ mov-
rod 8 in the direction of the arrow B. The able with respect to a subchassis 15 to be
actuator rod 8 has a horizontal contact section described below. A spring 26 lying between a
8c which may move into contact with or ) pin 26a on the subchassis-actuating arm 11
remove from the respective rear ends of the . and.a pin 26b on-the main chassis 1 urges
. 20 stop, fast forward and rewind levers 3 to 5. - 85 the arm 11 in the direction of the arrow F.’
When any of these levers 3 to 5 is actuated The range of rotation of the arm 11 is limited
and moved backwardly in the direction of the by a pin 11d extending upwardly from the
arrow A, the actuator rod 8 is also moved main chassis 1. As discussed hereafter, it is
backwardly in the direction of the arrow A noted that the spring 26 gives a cam gear 12
25 agalnst the spring 28. . - .90 torque of rotation when the tape recorder is
“An "L"" shaped arm 9 is pivoted about a about to change from -play mode to program
support shaft 9a resting on the main chassis 1 search mode.
and biased counterclockwise (the direction of - -The above mentioned cam gear 12 is pi-
- the arrow F) under the influence of a spring voted about a support shaft 12a on. the main
30 27 extending between a pin-27a projecting at - 95 chassis 1 between the vertical segment of the
the tip of its horizontal segment traversing the trigger arm 10 and the main chassis 1. The
upper surface of the actuator rod 8 and an cam gear 12 consists of a geared portion on
opposmg pin 27b standing on the main chas- its periphery and a gear-free portion 12j and
~ sis 1. The arm 9 also has at the tip of its the top surface thereof in-front of the gear-
35 vertical segment a downwardly directed pro- 100 free portion 12j (that is, the forward end of
jection Qb w1th two bearing surfaces 9c and- the cam gear 12 when viewed in the direction
9d. of rotation as denoted by the arrow E) bears a
The arm 9 is biased clockwise (the direction first hump 12g which brings a bearing surface
of the arrow E) by the spring 28 so as to 121 into engagement with the bearing sur-
40 offset the force of the spring 27 via a pin 8d 105 face 9c of the projection 9b on the engaging
on the actuator rod 8 in stop mode and play arm 9. A cam 12b of a circular shaped strip
mode. However, if the actuator rod 8 is with a gradually varying radius of curvature
moved backwardly in the direction of the about the support shaft 12a is mounted on
__arrow A upon actuation of one of the levers 3 the top surface of the cam gear 12. Formed
45 to 5 as mentioned previously, then the arm 9 110 on the periphery of the cam 12b are an
~is rotated in-the direction of the arrow A by outwardly extending second hump 12e in a
‘the spring 27. The span of the rotating move- position to correspond to the gear-free portion
ment of the arm-in the direction of the arrow 12j and an upwardly extending third hump
A under the influence of the spring 28 is 12m in a position opposite the above men-
50 [imited by a pin 9f standing from the main 115 tioned position.
chassis 1. A cam inner surface 12c¢ of the cam 12b
An “L"" shaped trigger arm 10 is pivoted - . consists'of a maximum diameter portion 12¢,
about a support shaft 10a on the main chassis intermediate the second and third humps 12e
- 1 with'its. horizontal contact section 10b be- and 12m (the latter being ahead of the former
55 ‘ing movable to or from the rear end of the 120 12e in the rotating direction of the cam gear
play lever 2. The trigger arm 10 has at the 12), a minimum diameter portion 12c, -
extreme rear of its vertical segment bearing slightly ahead of the maximum diameter pot-
surfaces 10d and 10e engageable and remo- ‘tion 12c, in the rotating direction of the cam
~ vable from an arm 19 to be discussed below gear 12 and an incline 'surface portion 12c;
60 and at its middle portion a projection 10c. 125 intermediate the maximum diameter portion
The trigger arm 10 is biased-in the direction - and the minimum diameter portion. With such
. of the arrow E under the influence of a spring an arrangement, the sliding projection 11b of
30 lying between a pin 30a on its vertical the subchassis-actuating arm 11 moves slidin-
765 segment and a pin 30b on the main chassis gly over the inner surface 12c¢ of the.cam

130 12b. In any mode other than play mode the
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maximum diameter portion 12c; is seated on
the sliding projection 11b and the subchassis-
actuating arm 11 is held in contact with the
pin 11d under the influence of the spring 26.
On the other hand, in play mode (or record
mode) the minimum diameter portion 12c,
moves slidingly over the projection 11b and
the subchassis-actuating arm 11 is rotated in
the direction of the arrow E against the spring
26 and forced into its operating position in
which a subchassis 15 is moved back to a
second position as clarified hereafter.

It is understood that the second hump 12e
has bearing surfaces 12f, and 12f, corre-
sponding to the bearing surfaces 9d and 9c of
the projection 9b of the arm 9 and the third
hump 12m has a bearing surface 12d corre-
sponding to the projection 10c of the trigger
arm 10. .

A driving gear 13 is pivoted on a support
shaft 13a on the main chassis 1 together with
a pulley 13b which is driven by a driving
motor 14 through a conveyer belt 33 extend-
ing between the pulley 13b and a motor shaft
14a. Having engaged with the gear portion of
the cam gear 12, the cam gear 12 is driven.
In stop mode the rear end of the gear-free
portion 12j of the gear 12 is faced vis-a-vis to
the driving gear 13 due to engagement be-
tween the projection 10c of the trigger arm
10 and the third hump 12m.

The subchassis 15 is located behind the
above described components and held slida-
ble on the main chassis 1 by fitting a guide
shaft 15a extending from the main chassis 1
and a cassette-mounting pin 15d into guide
holes 15b and 15e formed therein. While an
erase hear 17 and a record/play head 18 are.
fixedly secured on the subchassis, the engag-
ing arm 19 is pivoted at 19a and biased in
such a sense as to abut on a pin 15¢ and
come to contact with the trigger arm 10
under the influence of a spring 31 lying
between a pair of pins 31a and 31b.

It is understood that the subchassis 15 is
urged toward the direction of the arrow B and
constantly held in its first position, the fore-
most position in stop mode, by the force of a
spring 29 lying between a pin 29a and an
opposite pin 29b on the main chassis 1.

The subchassis is in either of three posi-
tions: the above mentioned first position in
which the two heads 17 and 18 are spaced
away from the tape in a cassette 16 on the
cassette-mounting pin 15d; the above men-

- tioned second position (in record mode or play

mode) in which the subchassis 15 is moved
backwardly by the actuating arm 11 and the

* two heads 17 and 18 are held completely in
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contact with the tape; and a third position in
which the subchassis is released from the
actuating arm 11 in the second position and
instead held by the trigger arm 10 via the
engaging arm 19 slightly ahead of the second
position toward the first position. With the

third position, the two heads 17 and 18 are

enabled to lightly contact the tape and pick

up recordings on the tape at high speed.
The cassette 16 is properly held by means

70 of the cassette-mounting pin 15 not to move
forwardly or backwardly and driven in a well
known manner by a supply reel and a take-up
reel (not shown) via an opening in the sub-
chassis 15. '

75 A start spring 32 is wound about a support
shaft 32a extending from the main chassis 1
with its one end engaging with a pin 32b on
the main chassis 1 and its remaining end
being engageable and removable from the

80 third hump 12m of the gear 12 and giving
the cam gear 12 torque of rotation in the
direction of the arrow E when engaging with
the hump.

When engaging with the third hump 12m,

85 the start spring 32 is compressed and held
under energy-storing state. Should the projec-
tion 10c on the trigger arm 10 is disengaged
from the third hump 12m of the cam gear 12
and the projection 9b on the arm 9 from the

90 second hump 12e on the cam gear 12, the

spring 32 permits the cam gear 12 to rotate

in the direction of the arrow E.

It is noted that, after the projection 10c on
the trigger arm 10 is disengaged and the cam
gear 12 is rotated in the direction of the arrow
E, the cam gear 12 comes in mesh with the
driving gear 13 and continues further rotat-
ing. A pin 32c, when the start spring 32is
disengaged from the third hump 12m, pre-
100 vents the start spring 32 from expanding too
much.

The second lock plate 7 is interlocked with
an electromagnetic solenoid although not
shown. With the play lever 2 and the fast
forward lever 4 (or the rewind lever 5) locked
in the second position through the action of
the first and second lock plates 6 and 7 and
the subchassis 15 held in the second position,
the tape recorder is forced into the program
search mode in which the record/play head
18 searches for a program-to-program silence
on the tape and, if any, supplies a signal to
the electromagnetic solenoid. As a result, the
second lock plate 7 is slided in the direction
of the arrow C, thus unlocking the fast for-
ward lever (or the rewind lever) and immedi-
ately forcing the tape recorder into play mode.

The above detailed mode selection assem-
bly operates in the following manner.

(1) Stop Mode
Referring first to Fig. 1 showing stop mode,
the respective actuator levers 2 to 5 are
located in the forward or non-actuated posi-
125 tions under the influence of the springs 20 to
23. At this moment the subchassie 15 is in
the first position in which the erase head 17
and the record/play head 18 are not in con-
tact with the tape in the cassette 16.
130  Under the condition where the bearing sur-

95
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110
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gear 13 immediately before fthe first hump
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face 12d of third hump 12m is in engage- 12g comes into engagement with the projec-
ment with the projection 10c of the trigger tion 9b of the arm 9. Under these circum-
arm 10 in contact with the pin 10f, the cam stances the sliding projection 11b comes lnto
gear 12 operates such that the rear end of the contact with the minimum diameter portion ~

-5 gear-free portion 12j is in alignment with the . 70 12c, in the inner surface 12c¢ and then
driving gear 13 and the the maximum diame- reaches the inclined surface portion 12¢, so =
ter portion 12c, in the inner surface 12c, in’ that the cam gear 12 is given torque of
alignment with the sliding projection 12b of rotation in the direction of the arrow E by the
the subchassis-actuating arm 11. spring 26 and continues rotating for a while.

10 Because of the fact that the maximum di- ~ 75 Once the bearing surface 121 of the first ¢
ameter portion. 12c, of the cam inner surface hump 12g has engaged with the projection
12c is in alignment with the sliding projection 9b of the arm 9 in its first position, the cam
11b, the subchassis-actuating arm 11 is gear 12 is prevented from rotating any more.
drawn by the spring 26 and brought into . . The subchassis-actuating arm 11 shifts the

15 contact with the pin 11d with its bearing 80 subchassis 15 to the backmost or second
surface 11c spaced from the subchassis 15 position and holds the same at this position so

* (this position is called ‘‘first position of the that the erase and record/play heads 17 and
subchassis-actuating arm’’ hereafter). 18 are in contact with the tape in the cassette
Furthermore, the actuator rod 8 is in the 16 (the position of the subchassis-actuating

20 foremost position under the influence of the 85 arm 11 is called ““second position’" hereafter).
spring 28 and the arm 9 is in engagement _ Under these circumstances the tape is driven
with the pin 9f (this is called “’first position of at fixed speed by use of a cnstant speed
the arm’” hereafter) and ready to engage with _ driving mechanism (including the two reels)
‘the first and second humps 129 and 12e of ~ which is interlocked with locking the play

25 the cam gear 12. 90 lever 2 into its actuated position. The bearing

- . surface. 10e of the trigger arm 10 is properly

(2) Mode Change from Stop Mode to Play spaced from the bearing surface 19b of the
Mode arm 19 (this position is called "‘second posi-
Mode selection. from stop mode to play- tion of the trigger arm 10’’ hereafter). When

30 mode will now be described by reference to - 95 the trigger arm 10 is depressed by the play
Figs. 1 and 2. Having been actuated in the lever 2 and rotated in the direction of the
direction of the arrow A against the spring 20 arrow F until this condition is reached, the
in stop mode, the play lever 2 is locked due bearing surface 10d comes into contact with
to engagement between its lock pin 2a and _ that 19c¢ of the arm 19 but the arm 19

35 the lock section 6a of the first lock plate 6 100 rotates and escapes in the direction of the

: and maintained in the actuated position. Upon arrow E against the spring 31 and shifts from
the sliding movement of the play lever 2 in ~ its first to second position by the operation of
the direction of the arrow A the bearing the subchassis-actuating arm 11. The trigger
section 10b of the trigger arm 10 is de- arm 10 does not move into the above men-

40 pressed by the play lever 2 and rotated in the 105 tioned condition with great difficulty.
direction of the arrow F against the spring 30. .

Thereafter, with rotation of the trigger arm (3) ~Mode Change from Play Mode to Stop
10, the projection 10c is disengaged from the Mode
) third hump 12m and the cam gear 12 is Provided that the stop lever 3 is actuated
45 promptly rotated in the direction of the arrow 1 10 agamst the spring 21 as denoted by the arrow
 E by the force of the start spring 32 under the A in play mode as seen from Fig. 2, the
energy-storing state and brought into meshing release pin 3a of the lever 3 abuts on the
relationship with the driving gear 13 driven inclined surfaces 6b and 7e. of the first and
by the driving motor 14. Consequently, the second lock plates 6 and 7 so that the two

50 cam gear 12 continues rotating in the same 115 lock plates 6 and 7 are shifted in the direction x

direction. ' of the arrow C against the springs 24 and 25
Since the diameter of the inner surface 12¢ to unlock the play lever 2 from the lock
in contact with the sliding projection 11b section 6a. As a consequence of such unlock-
gradually decreases with rotation of the cam - ing the lever 2 is returned to its non-actuated

55 gear 12, the subchassis-actuating arm 11 120 position by the spring 20 and the trigger arm
rotates in the direction of the arrow E against 10 is drawn in the direction of the arrow E

- the spring 26, thus moving the subchassis 15 toward the first position by the spring 30. The
gradually backwarldy of the first position wa projection 10c is ready to engage with the

- the bearing surface 11c. third hump 12m. .

60  Once the cam gear 12 has made substan- 125 Since upon actuation of the stop lever 3 the

- tially a complete revolution and the forward actuator rod 8 is moved in the direction of the
end of the gear-free section 12j has moved in arrow A against the spring 28, the arm 9
alignment with the driving gear 13, the cam rotates in the direction of the arrow F in
gear 12 is no longer driven by the driving - response to the force of the spring 27, thus

65 130 disengaging the projection 9b from the first
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hump 12g and making the same ready to
engage with the bearing surface 12f, of the
second hump 12e (this position is called
“’third position of the arm’’ hereafter). Be-
cause of the inclined surface 12c, of the inner
surface 12c of the cam gear 12 in contact
with the sliding projection 11, the force of the
spring 26 acts on the cam gear 12 via the
sliding projection 11b and the subchassis-
actuating arm 11 to rotate the same in the
direction of the arrow F (of course, the force
of the start spring 32 is relatively small at this
time). Once the second hump 12e has been
in engagement with the projection 9b of the
engaging arm 9 the cam gear 12 comes to a
stop.

Since under these circumstances the sliding
projection 11b is in alignment with the maxi-
mum diameter portion 12c; in the cam inner
surface 12c, the spring force of the spring 26
brings the subchassis-actuating arm 11 to its
first position and the spring 29 brings the
subchassis 15 into its first position wherein
the tape is spaced from the two heads 17 and
18.

The foregoing is envisaged when the stop
lever 3 is depressed (see Fig. 5). Then, pro-
vided that the stop lever 3 is released, it is
returned to its non-actuated position under the
influence of the spring 21, while the engaging
arm 9 is returned to its first position under the
influence of the spring 28 together with the
actuator rod 8.

Upon the returning movement of the en-
gaging arm 9 the hump 9b is disengaged
from the second hump 12e. Since the.cam
gear 12 has already been given torque of
rotation in the direction of the arrow E via the
third hump 12m by the start spring 32 at this
moment, the cam gear 12 is rotated in the
direction of the arrow E unde the influence of
the start spring 32 and discontinued from
rotating when the third hump 12m comes into
contact with the projection 10c of the trigger
arm already returned to its first position. In
this manner, the respective components are
returned to stop mode as shown in Fig: 1. It
is obvious that the constant speed driving
mechanism is disabled when the play lever 2
is returned to its non-actuated position.

(4) Mode Change from Stop Mode to Fast

Forward (FF) Mode

Mode change from stop mode to fast for-
ward mode will be clear from a review of Fig.
1 and 3. When the fast forward lever 4 is

* depressed in the direction of the arrow A
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against the spring 22 under stop mode, it is
locked at the lock section 7a of the second
lock plate 7 via the lock pin 4a and held at
this actuated position.

Upon depression of the fast forward lever 4
in the direction of the arrow A the actuator
rod 8 slides in the direction of the arrow A
against the spring 28 so that the arm 9 is

rotated from the first position along the arrow
F by the action of the spring 27 and then
stopped with the bearing surface 9d of its
projection 9b in contact with that 12f, of the

70 second hump 12e (this position is the second
position of the engaging arm 9 between the
first and third positions). Even after the arm 9
has come to a stop, the actuator rod 8 contin-
ues moving backwardly as the fast forward

75 lever 4 slides. The actuator rod stops moving
when being locked with the second lock plate
7.

The foregoing places the tape recorder into

fast forward maode in which the tape in the

80 cassette 16 runs from the supply reel to the
take-up reel at high speed by means of a high
speed driving mechanism (not shown, but
including two reel supports) which is enabled
when the actuator lever 4 is locked in its

85 actuated position by the second lock plate 7.

Mode change from stop mode to rewind

mode is achieved in a likewise manner as
mentioned above except that the rewind lever
5 locked with the lock section 7b of the

90 second lock plate 7 and the tape in the
cassette travels from the take-up reel to the
supply reel by the operation of the high speed
driving mechanism.

95 (5) Mode Change from Fast Forward Mode to
Stop Mode

Provided that the stop lever 3 is actuated in
the direction of the arror A against the spring
21 in the above mentioned fast forward

100 mode, the release pin 3a of the lever 3 abuts
on the inclined surfaces 6b and 7e of the first
and second lock plates 6 and 7 to thereby
push the two lock plates 6 and 7 in the
direction of the arrow C agairist the springs

105 24 and 25 and to unlock the fast forward
lever 4 from the lock section 7a.

Upon unlocking the fast forward lever 4
and releasing the stop lever 4 from the de-
pressed position the spring 22 places the

110 lever 4 back to its non-actuated position and
the spring 28 places the engaging arm 9 back
to the first position or stop mode as well as
the actuator rod 8. Of course, the high speed
mechanism is disabled whereupon the tape

115 discontinues running.

It is understood that mode change from
rewind mode to stop mode is performed in
the same manner as described above except
that actuation of the stop lever 3 unlocks the

120 rewind lever 5 from the second lock plate 7.

(6) Program Search Mode
Program search mode is set up either under
stop mode by simultaneously actuating the
125 play lever 2 and the fast forward lever 4 (or
the rewind lever 5) or under play mode by
actuating the fast forward lever 4 (or the
rewind lever 5). The former is called ““first
mode’’ and the latter is called “'second
130 mode’’ hereafter.
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In either case, program search mode set up
by actuation of the rewind lever 5 is different
only in the direction of tape travel from that
by the fast forward lever 4. Therefore, the
following will set forth the program search -
mode set up by the fast forward lever 4 (see
Fig. 4). :

(a) First Mode

When the play- Iever 2 and the fast forward
lever 4 are simuitaneously depressed in the -
direction of the arrow A in stop mode of Fig.
1, these levers 6 and 7 are locked into its
actuated position with the lock sections 6a
and 7a of the first and second lock plates 6

“and 7.

. As the play lever 2 slides in the direction of
the arrow A the trigger arm 10 rotates in the

direction of the arror F while rotating the arm
19 in the direction of the arrow E against the

. spring 30. Immediately after this rotation the
“projection 10c is disengaged from the hump

12m so that the cam gear 12 starts rotating
in the direction of the arrow E against the
start spring 32 and continues. rotating under -
the influence of the driving gear 13.

Oni-the other hand, as the fast forward lever
4 slides in the direction of the arrow A, the
arm 9 rotates in the direction of the arrow F
under the influence of the spring 27. Mean-

. while, the bearing surface 9d abuts on the

35

- 40

bearing surface 12f, of the second hump 12e
and discontinues rotating in the direction of -

_the arrow F for a brief period of time. How-

ever, since the cam gear 12 further rotates,
the bearing'surf_ace 9d is disengaged from the

' opposmg surface 12f; and the arm 9 starts
“again rotating in the direction of the arrow F
~ and reaches the third position engageable

with the bearing surface 12f, of the second
hump 12e. Consequently, the arm comes to a

- stop and is ready to engage thh the bearmg

45

50

55

60

65

surface 12f,.

‘As experlenced for mode change from stop
mode fo play mode, the subchassis-actuating
arm 11 rotates-in the direction of the arrow E

" as the cam gear 12 rotates and the sliding

projection 11b slides. If the subchassis 15 is
moved from. the first back to the second

‘position, then the subchassis 15 is brought

into the second position as soon as the sliding

projection 11b. moves from the minimum di- -

ameter portion 12c, of the cam inner surface
12c to the inclined surface portion 12c,.
Unlike in the above discussed play mode the
engaging arm 9 stands in the third position
where the projection 9b is not in contact with

‘the first projection 12g and the cam gear 12

further rotates under the force of the spring
26 via the sliding projection 11b. As the
sliding projection 11b moves from the maxi-
mum diameter portion 12c; down to the in-
clined surface portion 12c,, the subchassis-
actuating arm 11 starts reversing in the direc-
tion of the arrow F. Thereafter, if the bearing

surface 12f, of the second hump 12e comes
into contact with the bearing surface 9c of the
- projection Sb on the arm 9 after making  :
substantialfly a.complete revolution, the cam
70 gear 12 discontinues rotating.
As soon as-the subchassis-actuating arm 1%
rotates’in the reverse direction the subchassis
15 advances from the second position toward
the first position. Meanwhile, the bearing sur-
75 face 10e of the trigger arm 10 in the second
position is touched via the arm 19 upon
actuation of the play lever 2 and held in the
second position although the subchassis-actu-
ating arm 11 further rotates in the reverse
80 direction. When the sliding projection 11b is
in alignment with the maximum diameter por-
tion 12c; of the cam inner surface, the sub-
chassis-actuating arm 11 stands in the first
position. The start spring 32 is compressed
85 and placed into energy-storing condition by
“the third hump 12m.
The foregoing procedure places the tape
recorder from stop mode to fast forward mode
" whereupon ‘the erase and record/play heads

90 17 and 18 lightly touch the tape and the tape

runs at high speed by means of the high
speed- driving mechanism with the fast for-
ward lever 4 in its actuated position. A pro-
gram search circuit (not shown) senses a

95 program-to-program silence via the record/
play head 18. .

(b) Second Mode
Have been actuated in the direction of the
100 arrow A in play mode of Fig. 2, the fast
forward lever 4 is locked with the lock section
7a of the second lock plate 7, rotating the
arm 9 in the direction of the arrow F with the
aid of the spring 27. The arm 9 disengages
105 the first hump 12g and moves from the
second to the third position where it is to wait
when the bearing surface 12f, of the second
hump 12e abuts on the bearing surface 9c.
Thereafter, upon disengaging the first hump

110 12g of the arm 9 the cam gear 12 being

supplied with the force of the spring 26 via

- the inclined surface portion 12c, of the cam
inner surface 12c¢ promptly starts rotating in
the direction of the arrow E and the subchas-

- 115 sis-actuating arm 11 holding the subchassis

15 in its second position starts reversing in
the direction of the arrow F while the sliding
projection 1Tb moves from the inclined sur-«
face portion 12c, down to the maximum
120 diameter portion 12c;.
Shortly after the subchassis-actuating arm=

11 has started reversing, the bearing surface -

121, of the second hump 12e comes into
contact with that 9c¢ of the hump 9b on thé
125 arm 9 and the cam gear 12 discontinues
rotating.
As the subchassis-actuating arm 11 re-
verses, the subchassis 15 proceeds from the
second position toward the first position and

130 comes into engagement with the bearing sur-
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face 10e of the trigger arm 10 in the second
position via the arm 19 upon actuation of the
play lever 2. Even though the subchassis-
actuating arm 11 is further reversing, the
subchassis 15 is stopped in the second posi-
tion. The subchassis-actuating lever 11 stops
in the first position as soon as the sliding
projection 11b reaches the maximum diame-
ter portion 12c, of the cam inner surface.
Under these circumstances, the start spring
32 is compressed and held in energy-storing
state by the third hump 12m.

The foregoing procedure places the tape
recorder from play mode into fast forward /-
program search mode where the erase and
record/play heads 17 and 18 are in light
contact with the tape and the tape runs at
high speed while being driven by the high
speed driving mechanism with the fast for-
ward lever 4 in its actuated position. The
program searcher senses a silence by way of
the head 18.

(7) Mode Change from Program Search
Mode to Play Mode

When finding any program-to-program si-
lence on the tape through the record/play
head 18 in program search mode as in Fig. 4,
the solenoid is immediately supplied with the
enabling signal to shift the second lock plate
7 in the direction of the arrow C.

Then, the fast forward lever 4 is unlocked
upon the sliding movement of the second lock
plate 7 and returned to the non-actuated
position by the spring 22. The arm 9 returns
from the third to the first position by the force
of the spring 28, thus disengaging the second
hump 12e.

Upon disengagement of the second hump
12e the cam gear 12 is rotated in the direc-
tion of the arrow E by the force of the start
spring 32 under energy-storing state and im-
mediately meshes into the driving gear 13 to
further rotate.

While the cam gear 12 is rotating, the
subchassis-actuating arm 11 previously in the
first position in search mode rotates in the
direction of the arrow E and the subchassis
15 again moves backwardly of the second
position as the sliding projection 11b ap-
proaches the minimum diameter portion 12c,.
The cam gear 12 discontinues rotating if the
cam gear 12 makes a complete turn and the
foremost end of the gear-free portion 12j is in
alignment with the driving gear 13 and the
first hump 12g into alignment with the projec-
tion 9b of the arm 9. At this time the cam

_gear 12 supports the sliding projection 11b

60

65

by the inclined surface portion 12c; and the
subchassis-actuating arm 11 returns to the
second position and the subchassis 15 also
returns to the second position. Therefore, the
tape record is placed from program search
mode to play mode as shown in Fig. 2.

(8) Mode Change from Program Search
Mode to Stop Mode

When the stop lever 3 is actuated in the

direction of the arrow A to shift the two lock
70 plates 6 and 7 in the direction of the arrow C

against the springs 24 and 26 in fast for-

ward/program search mode, the two levers 2

and 4 are unlocked and returned to the non-

actuated position by the force of the springs
75 20 and 22.

As the play lever 2 is advanced, the trigger
arm 10 is returned to the first position by the
spring 30 and is diséngaged from the arm
19. As a result of this, the subchassis 15

80 returns from the third to the first position
under the force of the spring 29. On the other
hand, the actuator rod 8 is returned by the
force of the spring 28 so that the arm 9
returns from the third to the first position. The

" 85 projection 9b is therefore disengated from the
second hump 12e and the start spring 32
allows the cam gear 12 to rotate and the
projection 10c on the trigger arm 10 engages
with the third hump 12m, thus interrupting

90 rotation of the cam gear 12.

In this manner, the tape recorder is placed
into stop mode. Upon release the stop lever 3
is returned to the non-actuated position and
the first and second lock plates 6 and 7 are
returned to its home position via the springs
24 and 25.

The invention being thus described, it will
be obvious that the same may be varied in
many ways. Such variations are not to be
regarded as a departure from the spirit and
scope of the invention, and all such modifica-
tions are intended to be included within the
scope of the following claims.

95

100

105 CLAIMS

1. A mode selection assembly for tape
recorders or the like comprising a rotating
member rotatable in an intermittent manner
and bearing a plurality of projections, a plural-
ity of actuator means for selection of the
operating modes of said tape recorder or the
like, a plurality of engaging means one of
which engages with one of said projections in
response to actuation of said actuator means,
115 wherein said rotating member is prevented
from rotating to bring said tape recorder or
the like into a desired one of the operating
modes when one of said projections is held in
engaging relationship with one of said engag-
ing means and said rotating member is per-
mited to rotate for selection of another operat-
ing mode when none of said projections are in
engaging relationship with said engaging
means.

2. A mode selection assembly for a tape
recorder or other apparatus operable in differ-
ent modes, the assembly being substantially
as herein described with reference to the
accompanying drawings.

130 3. A tape recorder having a mode selec-

110

120

125
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tion assembly as claimed in Claim 1 or Claim-

2.
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