United States Patent [

Nakamichi et al.

11] E
[45] Reissued Date of Patent:

Re. 32,007
Oct. 15, 1985

Patent Number:

[54] MODE CHANGING SYSTEM FOR A
CASSETTE TAPE RECORDER

[75] Inventors: Niro Nakamichi, Higashikurume;
Kozo Kobayashi, Kodaira; Hideo
Kawachi, Ichikawa, all of Japan

Nakamichi Corporation, Tokyo,
Japan

[21] Appl. No.: 580,867
22] Filed: Feb. 16, 1984

[73] Assignee:

Related U.S. Patent Documents

Reissue of:
[64] Patent No.: 4,272,792
[ssued: Jun. 9, 1981
Appl. No.: 52,020
Filed: Jun, 25, 1979
| 30] Foreign Application Priority Data
Jun, 28, 1978 [JP] Japan ............cccccoiiiiinnnnn, 53-78170
[51] Imt. CL* ... G11B 15/18; G11B 19/02
I152] US.Cl .., 360/69; 360/137
[58] Field of Search .................. 360/69, 137, 71, 74.1,
360/96.1, 105
[56] References Cited
U.S. PATENT DOCUMENTS
3,947.894  3/1976 Chimura ........ccooeiiiiiiinneinnn, 360/137
4,079,637 3/1978 Nowak ... 74/816
4,194,226 3/1980 Yamamoto etal. ............... 36(/137

FOREIGN PATENT DOCUMENTS

46-211178 6/1971 Japan ... 360/69
1205273 9/1970 Umted Kingdom .

Primary Examiner—John H. Wolff
Attorney, Agent, or Firm—Pearne, Gordon, Sessions,

McCoy, Granger & Tilberry
[57] ABSTRACT

This invention relates to a mode changing system for a
cassette tape recorder in which operating members such
as a head base plate and a pinch roller are selectively
moved to one of various modes such as stopping, fast
forwarding, rewinding, pausing, cueing and playing.
This system comprises control means to control the
operating members so as to move them to a position
corresponding to a selected one c¢f the modes. The con-
trol means 1s actuated by a control electric motor. The
system further comprises a mode selective switch group
to select one of the modes, a reference signal generating
circult to generate a reference signal corresponding to
the selected one of the modes in accordance with the
selection of the modes by means of the mode selective
switch group, a vanable signal generating circuit to
generate a variable signal which continuously varies
with the rotation of the control electric motor and an
operational circuit to recetve both of the reference and
variable signals so as to rotate the control electric motor
for moving the operating members toward the position
corresponding to the selected mode.

4 Claims, 2 Drawing Figures
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MODE CHANGING SYSTEM FOR A CASSETTE
TAPE RECORDER

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made

by reissue.

BACKGROUND OF THE INVENTION

In the prior arts, various mode changing systems
have been proposed in which [movable components ]
operating members for a cassette tape recorder such as a
head base plate and a pinch roller are selectively moved
to a position corresponding to the selected one of modes
such as stopping, fast forwarding rewinding, pausing,
cueing and playing or recording. However, the prior
mode changing system which is of manually operating
type, has an operating lever provided with lock means,
which causes the system to be complicated in its con-
struction and to have a number of parts. Thus, the sys-
tem is not only expensive, but also has a difficulty to be
handled. In addition thereto, it is difficult to remote-
control the system. Another prior mode changing sys-
tem which is of electrically operating type, has plunger
means which is not always positive 1n its operation and
has a temperature highly increasing during its opera-
tion. Thus, the system is disadvantageously ineffective
and also tends to generate a noise while 1t 1s operated.

SUMMARY OF THE INVENTION

Accordingly, it is a principal object of the invention
to provide a mode changing system for a cassette tape
recorder having a decreased number of parts by simpli-
fying the construction of the system so that the whole
system IS Inexpensive.

It i1s another object of the mvention to provide a
mode changing system for a cassette tape recorder in
which changing a mode can be stably and quetly ef-
fected. |

It 1s still another object of the invention to provide a
mode changing system for a cassette type tape recorder
which is adapted to be operated more easily and also to
be remote-controlled.

In accordance with the present invention, there 18
provided a mode changing system for a cassette tape
recorder wherein operating members such as a head
base plate and a pinch roller are moved in accordance
with operating modes of said cassette tape recorder
comprising control means to control operating mem-
bers for said cassette tape recorder 1o move said operat-
ing members to a position corresponding to a selected
one of modes; a control electric motor to actuate satd
control means; a mode selective switch group to select
one of said modes; a reference signal generating circuit
to generate a reference signal corresponding to the
selected one of said modes in accordance with the selec-
tion of said modes by means of said mode selective
switch group; a variable signal generating circuit to
generate a variable signal which continuously varies
with the rotation of said conirol electric motor: and an
operational circuit to receive said reference signal at
one of its inputs and said variable signal at the other
Input 1o comparatively operate said signals to generate
a control output so as to rotate said control clectric
motor, said operational circuit being assoctated with
sald control means and said variable signal generating
circult so that said control output I1s generated for rotat-
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ing said control electric motor when said operating
members are at a position different from the position
corresponding to the selected mode and for stopping
said control electric motor when saird movable compo-
nents reach the position corresponding to the selected
mode.

BRIEF DESCRIPTION OF THE DRAWING

The above and other objects and features of the 1n-
vention will be apparent from the description of the
embodiment taken with reference to the accompanying
drawing i which:

FIG. 1 schematically iHustrates a mode changing
system for a cassette tape recorder constructed in accor-
dance with the invention; and

FI1G. 2 shows in a top view a relation of a cam and
control pins engaged therewith.

DETAILED DESCRIPTION OF THE
EMBODIMENT

In FIG. 1, a head base plate 10 which has an erasing
head 12 and a recording and reproducing head 14
mounted thereon is movably disposed on a chassis 16.
The head base plate 10 may be guided by guide pins 18
and 18" secured to the chassis 16 and extending through
slots 20 and 20" in the head base plate 10. Thus, the head
base plate 10 may be movable in a direction indicated by
an arrow A 1n FIG. 1. A pair of reel wheels 22 and 22
are provided on a chassis 16. The reel wheel 22" may be
disposed in a rectangular opening 24 1n the head base
plate 10. A cassette tape (not shown) 1s mounted on and
nasses between the reel wheels 22 and 22", A capstan 26
extends from the chassis 16 and extends through a re-
versely T-shaped opening 28 in the head base plate 10.
A pinch roller 30 may be mounted on one end of an
L-shaped lever 32 which 1s in turn pivotally mounted on
the chassis 16 by a pivot pin 34 provided on the chassis
16 and extending through the reversely T-shaped open-
ing 28. The tape is fed by the capstan 26 while 1ts held
between the capstan 26 and the pinch roller 30.

There 1s provided operate means 36 to control the
head base plate 10 and the pinch roller 30 so as to move
them to a positon corresponding to a sclected one of
plural modes. This control means 36 may nclude a
curved control lever 38 pivotally mounted on the chas-
sis 16 by a pivot pin 40 and a shidable arm 42 guided in
a direction indicated by an arrow B m FIG. 1 by guide
pins 44 and 44’ on the chassis 16 which 1n turn extend
through slots 46 and 46" in the slidable arm 42. The
control lever 38 at one end has a pin 48 provided
thereon and engaging a slot 50 in the head base plate 10
A coil spring 52 may be provided between the head base
plate 10 and the control lever 38 to urge the head base
plate 10 in the direction indicated by the arrow A 1n
FIG. 1. Thus, if the control lever 38 1s angularly moved
in a clockwise direction in FIG. 1. then the heads 12 and
14 are moved in a forward manner toward the tape, but
if the control lever 38 is angutarly moved in a counter-
clockwise direction in FIG. 1, then the heads 12 and 14
are moved in a backward direction in FIG. 1. The shd-
able arm 42 may comprise a raised plate 34 secured
thereto and having a notch 54a through which the L-
shaped lever 32 at the other end extends. A coil spring
56 may be provided between the other end of the L-
shaped lever 32 and the raised plate 54 on the shidabie
arm 42 to urge the L-shaped lever 32 in a counterclock-
wise direction in FIG. T so as 1o move the pinch roller
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30 toward the capstan 26. Thus, if the slidable arm 42 15

moved in a rightward direction (indicated by the arrow
B) in FIG. 1. then the pinch roller 30 1s moved toward
the capstan 26, but if the slidable arm 42 1s moved in a
leftward direction in FIG. 1, then the pinch roller 30 1s
moved far away from the capstan 26 against the urging
of coil spring 56. There is also provided a control lever
58 which is pivotally mounted on the chassis 16 by a
pivot pin 60. One end of the control lever 38 is pivotally
connected to the slidable arm 42 by a pivot pin 62.
Angular movement of the control lever 38 causes the
slidable arm 42 to move in a rightward or leftward
direction in FIG. 1

The control means 36 may further comprise a cam 64
having a groove 64a and rotatably mounted on the
chassis 16 by a shaft 66. The other end of the contro!
lever 38 and the other end of the control lever 58 have
respective control pins 68 and 70 engaging the groove
64a in the cam 64 so that the engaging points of the
control levers 38 and 58 are disposed at an angle of 180°
relative to the shaft 66.

As shown in FIG. 2, the cam groove 64a has a first
angular section a in which the control pin 68 engages,
and a second angular section b in which the control pin
70 engages. The cam groove 64a 1s so designed that the
control pin 68 is at the position shown in a solid line 1n
FIG. 2 in the modes of stopping, fast forwarding and
rewinding and at the position shown in a broken line 1n
FIG. 2 in the modes of playing, pausing and cueing,
while the control pin 70 is at the position shown 1n a
solid line in FIG. 2 in the modes of stopping, fast for-
warding. rewinding, pausing and cueing and at the posi-
tion shown in a broken line in the mode of playing. In
FIG. 2, the numerals indicated along the cam groove
64a show the positions at which the control pins 68 and
70 are located in the respective modes, numerals [ and I’
designate the position of the stopping mode and the
rewinding mode, numerals I and II' the position of the
fast forwarding mode, numerals 111 and III' the position
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of the cueing mode, numerals I'V and I'V’ the position of 40

the pausing mode, and numerals V and V' the position
of the playing mode.

The mode changing system of the invention com-
prises a control electric motor 72 which rotates the cam
64 through a reduction gear, not shown, and drive
means 73 which drives the control electric motor 72.
The drive means 73 comprises a mode selective switch
group 74, a reference signal generating circuit 76, a
variable signal generating circuit 78 and an operational
circuit or amphiier 8Q.

The mode selective switch group 74 comprises six
switches 81, Sa, Sx, Si. Ssand S which serve to select
the stopping, rewinding, fast forwarding, cueing, paus-
ing and plaving modes, respectively. The reference
signal generating circuit 76 comprises six variable resis-
tors VR, VR, VRi, VRy, VRs and VRy which are
provided in parallel between source terminals +E and
—E to generate reference voltages V to V, corre-
sponding to the respective modes at the respective vari-
able terminals T to Ty, The switches Sy to Sg at their
one end are connected to the respective variable termui-
nals T 10 Tg and at their other end connected to one of
inputs 80a of the operational circuit 80. The variable
signal generating circuit 78 comprises a variable resistor
VR, which is provided in parallel to the reference signal
generaling circuit 76 between the source terminals +E
and — E and has a variable termiunal T, slidable with
angular movement of the cam 64 by means of the con-
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trol electric motor 72 to generate a variable voltage V,
corresponding to the angular position of the cam 64 at
the variable terminal T, The variable terminal T, 1s
connected to the other input 80b of the operational
circuit 80.

The operational circuit 80 serves to recetve and com-
paratively operate the reference voltage selected from
Vito Vgand the variable voltage V. at its inputs 80a and
80b. Thus, if the reference and variable voltage are
equal to each other, then the operational circuit 80
generates a control output of O to maintain the control
electric motor 72 in the stopped condition, if the refer-
ence voltage selected from V| to Vg is higher than the
variable voltage V. then the operational circuit 86
generates one control output to rotate the control elec-
tric motor 72 in a forward direction, and if the reference
voltage selected from V| to Vg is lower than the vart-
able voltage V., then the operational circuit 80 gener-
ates another control output to rotate the control electric
motor in a reverse direction. If the control electric
motor 72 is rotated in the forward direction, the cam 64
is angularly moved in a counterclockwise direction in
FIGS. 1 and 2, and the variable terminal T, of the vari-
able signal generating circuit 78 is slidably moved to
make the variable voltage V. higher. Reversely, if the
control electric motor 72 is rotated in the reverse direc-
tion, the cam 64 is angularly moved in a clockwise
direction in FIGS. 1 and 2, and the variable terminal T,
of the variable signal generating circuit 78 is slidably
moved to make the variable voltage V. lower. It will be
noted that, since the cam groove 64a is sequentially set
at the fast forwarding or rewinding, cueing, pausing and
playing positions II, IT', I1I, IIT', IV, IV 'and V, V' in a
clockwise direction, in relation to the reference position
I, I' of stopping, the reference voltages V| to Vg are so
set that the reference voltage V| is minimum, the refer-
ence voltage Vg is maximum and the reference voltages
V> and V3 are equal to each other.

In operation, supposing that the switch S;1s closed, as
shown, to select the stopping mode in which the control
electric motor 72 stops. When an operator closes the
switch S¢ to select the playing mode, the reference
voltage Vg at the input 80a of the operational circuit 80
is higher than the variable voltage V., and therefore, the
operational circuit 80 causes the control electric motor
72 to be rotated in a forward direction, Thus, the cam 64
is angularly moved in a counterclockwise direction in
FIGS. 1 and 2 while the variable terminal T, 1s shidably
moved so as to make the variable voltage V. higher. In
this manner, the level of the variable voltage V. ap-
nroaches that of the reference voltage Vg until the for-
mer is equal to the latter. At that time, the operational
circuit generates the control output of O which causes
the control electric motor 72 to be stopped. Thus, the
control pins 68 and 70 are located at the playing post-
tions V and V' of the cam groove 64a and as a result,
displaced from the solid line positions to the broken line
positions indicated by numerals 68’ and 70°, respec-
tively. Such displacement of the control pins 68 and 70
causes the control lever 38 te be angularly moved in a
clockwise direction to move the head base plate 10 1n a
forward direction (indicated by the arrow A in FIG. 1),
and the control lever 58 to be angularly moved 1n a
counterclockwise direction to move the slidable arm 42
in a rightward direction (indicated by the arrow B in
FIG. 1) so as to allow the L-shaped lever 32 to angu-
larly move in a counterclockwise direction by means of
the coil spring 56 to thereby urge the pinch roller 30
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against the capstan 26. Thus, it will be noted that the
cassette tape is supposed to be placed in the playing
mode of the tape recorder.

In order to change the tape recorder from the playing
mode to the stopping mode, the switch Sy1s closed and
the components of the system 1s operated in a reverse
manner to that of the above operation. Thus, the head
base plate 10 is moved in a backward direction by the
angular movement of the control lever 38 1n a counter-
clockwise direction in FIG. 1 while the pinch roller 30
is moved far away from the capstan 26 by the angular
movement of the control lever 58 in a clockwise direc-
tion in FIG. 1 and the resultant slidable movement of
the slidable arm 42 1n a leftward direction in FIG. 1.

It will be understood that, in case another mode of
the tape recorder is selected by the corresponding
switch of the mode selective switch group, the operat-
ing members such as the head base plate 10 and the
pinch roller 30 will be moved in accordance with the
selected mode in a manner similar to that of the selec-
tion of the modes. It will be also understood that a drive
means for the reel wheels 22 and 22" and an ampiifying
circuit for recording or reproducing the tape will be
operated in association with the selection of the modes
In a conventional manner.

It should be noted that the operational circuit 80
controls the control electric motor 72 so that the level
of the variable voltage V. becomes equal to that of the
variable voltage selected from V to Vg Thus, if the
profile of the cam groove 64a around the playing posi-
tion V or V' 15 so designed that the eccentricity of the
cam groove 64a relative to the shaft 66 varies in a mod-
erate manner, then the position of the head base plate 10
and the angular position of the L-shaped lever 32 can be
minutely controlled by the fine adjustment of the vari-
able terminal Ty of the variable resistor VRg. As a re-
sult, the condition of the heads 12 and 14 contacting
with the tape and the force of urging the pinch roller 30
against the capstan 26 can be precisely controlled. In a
similar manner, if the profile of the cam groove 64a
around the cueing position 111 15 designed in an identical
torm, then the condition of the heads 12 and 14 contact-
ing with the tape can be precisely controlled.

Although, in the above embodiment, the components
or operating members to be controlled or moved, such
as the head base plate 10 and the pinch roller 30 are
controlled by the single groove 64a in the common cam
64 engaged by the control pins 68 and 70, they may be
separately controlled either by two grooves provided n
the upper and lower faces of the common cam 64 or by
respective grooves in separate cams. It will be under-
stood that a brake device for the reel wheels may be also
controlled m 1ts positton by the mode changing system.
More particularly, the brake device may be so operated as
to prevent the reel wheels from being driven in the stopping
mode, and so contralled as to be released to allow the ree!
wheels to be driven in the fast forwarding and rewinding
modes. Respective mode selective switches may control the
traveling direction of the magnetic tape so that it travels in
a forward or a reverse rewinding direction,

Further, although the stopping mode and the fast
forwarding and rewinding modes in which the head
base plate 10 and the pinch roller 30 are at the respec-
tive common positions are set at the different position I
and Il of the cam groove 64a, they may be set at the
same position of the cam groove 64a. In the above em-
bodiment, the reference signal and variable signal gen-
erating circutts 76 and 78 are adapted to generate voit-
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ages as the signals, nevertheless it will be understood
that they may be adapted to generate frequency signals.
In this case, the operational circuit 80 would compare
the frequency signals from the signal generating circuits
76 and 78 to produce a control output therefrom.

While one preferred embodiment of the invention has
been illustrated and described with reference to the
accompanying drawing, it will be understood that it 1s
by way of example, and that various changes and modt-
fications may be made without departing from the spirit
and scope of the invention, which 1s intended to be
defined only by the appended claims.

What is claimed 1s:

1. A mode changing system for a cassette tape re-
corder wherein operating members such as a head base
plate and a pinch roller are moved in accordance with
operating modes of said cassette tape recorder compris-
Ing: | |

control means to control movement of the operating
members to take a position corresponding to a
selected mode of said cassette tape recorder;

a bidirectional control electric motor to actuate said
control means;

a mode selective switch group to select one of said
modes;

a reference signal generating circuit to generate a
reference signal corresponding to the selected one
of said modes in accordance with the selection of
said modes by means of said mode selective switch
group;

a variable signal generating circuit to generate a varl-
able signal which continuously wvaries with the
rotation of said control electric motor; [and]}

an operational circuit to receive said reference signal
at one of its inputs and satd variable signal at the
other input to compare said signals to generate a
control output so as to rotate said control electric
motor, said operational circuit being assoclated
with said control means and said variable signal
generating circuit so that sard control output 1s
generated for rotating said control electric motor
when said operating members are at a position
different from the position corresponding to the
selected mode and for stopping said control elec-
tric motor when said operating members reach the
position corresponding to the selected mode;

said control means including a rotary cam means having
an advancing rotary range in which said operating
member is advanced for engagement with a cassette
tape and a retracting rotary range in which said oper-
ating member is retracted from the tape corresponding
to a plurality of retracting modes, said retracting
modes being placed together on said rotary cam
means, and

said cam means being reversibly driven by said motor
within a predetermined rotary angular range includ-
ing said advancing and retracting rotary ranges corre-
sponding to the selected operation of said modye selec-
live SWilch group.

2. A mode changing system for a cassette tape re-
corder as set forth in claim 1, said reference signal gen-
erating circult generating a reference voltage and said
variable signal generating circutt generating a variable
voltage.

3. A mode changing system for a cassette tape re-
corder as set forth i claim 2, said operational circuit
generating such a control output that said control elec-
tric motor 1s rotated 1n a direction in which the level of
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said variable voltage varies toward the level of said
reference voltage and that said control electric motor 1s
stopped when the level of said variable voltage becomes
equal to the level of said reference voltage.

[4. A mode changing system for a cassette tape re-
corder as set forth in claim 1, wherein said control
means comprises cam means to move said operating
members in accordance with the rotation of said control
electric motor.]

[5. A mode changing system for a cassette tape re-
corder as set forth in claim 4, said reference signal gen-
erating circuit generating a reference voltage and said
variable signal generating circuit generating a variable
voltage. }

[6. A mode changing system for a cassette tape re-
corder as set forth in claim 5. said operational circuit
generating such a control output that said control elec-
tric motor is rotated in a direction in which the level of
said variable voltage varies toward the lever of said
reference voltage and that said control electric motor 18
stopped when the level of said variable voltage becomes
equal to the level of said reference voltage. ]

7. 4 control system for a cassette type tape recorder
comprising a head base plate on which head means for a
cassette type tape recorder is mounled, rolary cam means io
move said head base plate corresponding to at least one
advancing mode in which said head means engages a mag-
netic tape in a cassette and a plurality of retracting modes
in which said head means is disengaged from said mag-
netic tape, a mode selective switch group operable so as 1o
select one of said at least one advancing mode and said
plurality of rerracting modes, and a control motor driven in
response (0 the selective operation of said mode selective
switch group in a controlled manner to rotate said cam
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meuns to a predetermined rotary position in daccordance
with the selected mode, characterized in thai,

said cam means has an advancing rotary range (n which
said head buase plate is advanced corresponding to said
advancing mode and has a retracting rotary range in
which said head base plate is retracted corresponding
to said retracting modes, said retracting modes being
placed together; said control motor being reversible,
said cam means being reversibly controlled within «
predetermined rotary angular range comprising said
advancing and retracting rolary range relative 1o re-
versible rotation of said control motor corresponding
to the selected operation of said mode selective switch
group,

a reference signal gencerating circuit 1o generate a refer-
ence signal corresponding to the selected one of said
modes in accordance with the selection of said modes
by means of said mode selective switch group;

a variable signal generating circuit to generaite a variable
signal which continuously varies with the rotation of
said control clectric motor, and

an operational circuit to receive said reference signal at
one of its inputs and said variable signal at the other
inpui to compare said signals to generate a controf
output so as to rotate said control electric motor, said
operational circuit being associated with said control
means and said variable signal generaling circulit so
that said control output is generated for rotuting said
control electric motor when said operating membcers
are at a position different from the position corre-
sponding 1o the selected mode and for stopping said
control electric motor when said operating members

reach the position corresponding to the selected mode.
£ k% k%
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