
2.197524 -1- DUBBING TAPE RECORDER BACKGROUND OF THE INVENTION 1 )    Field
of the Invention; This invention relates to dubbing tape recorders and
concerns dubbing tape recorders having first and second tape drive units of
substantially the same structure and dimensions. The term "substantially"
as used herein in that 10    context means that although two identical tape
drive units may be used as the first and second tape drive units, certain
parts may be removed from either one of the identical tape drive units if
such parts are unnecessary for the dubbing tape recorder. 15     2)
Description of the Prior Art: A tape recorder is generally manufactured in
such an order that its wiring work is performed after assembling its
mechanical parts. In the assembly of the mechanical parts, various 20
parts are mounted on both front and rear sides of a chassis. In the wiring
work, switches and other electrical circuit components are mounted and then
wired by soldering. Since such switches and other electrical components are
mounted after the assembly of    -2- 



the mechanical parts, it is advantageous to arrange them at an end portion
of the chassis rather thanat a central portion of the same in order to
facilitate the wiring work. 5          A dubbing tape recorder which is
suitable for use in conducting dubbing, continuous recording (or playback)
or the like has such a structure that two tape drive units are arranged
side by side as unitary subassemblies. For tape recorders of this sort, it
is 10   desirable from the viewpoint of design work, parts management,
mechanism assembly work and operabilityto use substantially the same
structure and dimensions for the first and second tape drive units where
permissible. Use of substantially the same 15   structure and dimensions
can also facilitate  the reduction of the manufacturing cost. When the
mechanical-parts of both tape drive units are designed identically, the
arrangement of switches and other electrical circuit components 20
becomes the same.  If switches are arranged for example at right end
portions of the respective tape drive units, the switch of the left tape
drive unit assumes a position substantially at a central part of the entire
tape recorder. This structure cannot therefore 25   facilitate the
subsequent wiring work.    -3- 



According to the present invention, a dubbing tape recorder comprises first
and second tape drive units having independent recording and playback
functions and 5     mechanical portions of substantially the same structure
and dimensions mounted respectively on separate chasses of substantially
the same structure and dimensions, said drive units being arranged side by
side as 10    unitary sub-assemblies.  the first and second tape drive
units are both driven by a common motor to drive their associated tapes. A
common switch adapted for the actuation of the motor is disposed at a left
15    or right end portion of the tape recorder. A switch operating
mechanism which is actuated in the same manner no matter which one of the
tape drive units is operated to    -4- actuate the motor is arranged
extending over both of the tape drive units.   The switch is changed over
by the switch operating mechanism to actuate the motor. Conveniently, the
switch operating 5    mechanism comprises first and second switch operating
plates provided respectively with the first and second tape drive units and
a member 



connecting the switch operating members to each other. Each of the switch
operating means defines a plurality 10   of oblique edges on the paths of
movement  of inter- locking means provided respectively with mode control
members of the corresponding tape drive unit. The mode control members
include at least "playback" and "rewind" operating members.  When either
one of the 15   "playback" and "rewind" operating members is operated to
perform the desired mode, the interlocking means of the thus-operated mode
control member is brought into sliding contact with the corresponding
oblique edge so as to shift the first and second switch operating. 20
plates in a direction substantially perpendicular to the direction of
movement of the operated mode control member, whereby the switch is
operated by the first and second switch operating plates. In a dubbing tape
recorder of the present 25  invention, the mechanical parts of the first
and second tape drive units have substantially the same structure and    -
5 - dimensions so that the designing, parts management, mechanism assembly
work and operability are facilitated. Moreover, the common single switch is
arranged at the one end portion of the tape recorder, 5   thereby
facilitating the wiring work.  The first and second tape drive units can
each be used as an 



ordinary tape recorder.  It is hence not necessary to manufacture the first
and second tape drive units exclusively for the dubbing tape recorder of
this 10 invention. A number of tape drive units of the same structure and
dimensions may be manufactured. They may then be used commonly for the
manufacture of dubbing tape recorders of this invention and also for the
manufacture of ordinary tape recorders. The 15 present invention can
therefore provide a dubbing tape recorder which facilitates a reduction in
manufacturing costs. A specific embodiment of the present invention will
now be described in detail by way of 20 example, and not by way of
limitation, with reference to the accompanying drawings. BRIEF DESCRIPTION
OF THE DRAWINGS FIGURE 1 is a plan view of a dubbing tape recorder
according to this    -6- invention, showing the relative arrangement of
first and second tape drive units; FIGURE 2 is a plan view of the same
dubbing tape recorder in a stopped state; FIGURE 3 is a side view
illustrating the relation between a pause releasing member and its
corresponding engagement portion; and 



FIGURE 4 through FIGURE 7 are plan views illustrating the operation of the
dubbing tape recorder 10   of the first embodiment in various operation
modes. DETAILED DESCRIPTION OF THE INVENTION AND ILLUSTRATED EMBODIMENT In
FIGURE 1, letters A,B indicate first and 15   second tape drive units
respectively.  Both units A,B are arranged side by side close to each
other. Their respective chassis 1A,lB, which are made of metal plates, are
united together by way of a motor-mounting bracket 3 on which a motor 2 is
mounted. The 20   mechanical parts of both units A,B are of substantially
the same structure and dimensions. Description will therefore be made only
of the construction of the first tape drive unit A, elements of structure
employed commonly for both first and second tape drive units A,B 25   and
elements of structure provided only with either one of the units A,B. With
respect to the construction of    -7- the second tape drive unit B,
elements corresponding to those of the first tape drive unit A are
identified by the same reference numerals except for the substitution of
"B" for "A", and their description is omitted herein.  Further, elements
employed commonly for both first and second tape drive units AB or those
provided only with either one of the units A,B are identified by 



their corresponding reference numerals which are accompanied by neither "A"
nor "B". 10          As illustrated in FIGURE.2, a capstan 4A and a pair of
reel shafts 5Aa,5Ab, on which a tape cassette is loaded, are provided on
the chassis 1A. There are also provided along the front edge of the chassis
1A a "pause" operating member 6A, "stop" operating member 15   7A, "fast
feed (FF)" operating member 8A, "rewind" operating member 9A, "playback"
operating member 10A and "record" operating member 11A arranged in order
from the left as viewed in FIGURE 2. Although not shown in the drawing, an
automatic stop device 20   is also provided to automatically stop a tape
when the tape has been fully wound up. The respective operating members 6A
- 11A can all be caused to advance and retreat in the upward and and
downward directions in the plane of the drawings. 25   They are however
normally biased in the downward direction as viewed in the drawings by
their corres-    -8- ponding springs 6Aa,7Aa,8Aa,9AalOAa,llAa and
maintained at their respective positions depicted in FIGURE 1.  The
individual operating members 7A - 11A other than the "pause" operating
member 6A are provided 5   with their respective interlocking pins
7Ab,8Ab,9Ab, 10Ab,llAb. Push buttons 6Ac,7Ac,8Ac,9Ac,lOAc,11Ac are 



attached to the front ends of the operating members 6A - 11A respectively.
An engagement portion 12 is formed on the right edge of the "playback"
operating member 10   10A. In addition, an interlocking member 13A in the
form of a plate is also provided or the chassis 1A in such a way that the
interlocking member 13A overlies the operating members 6A - 11A and is
reciprocal from 15   side to side as viewed in FIGURE 2.  The interlocking
member 13A defines oblique edges 14A,15A,16A,17A,18A respectively on the
paths of movements of the respective interlocking pins
7Ab,8Ab,9Ab,lOAb,11Ab. The oblique edges 14A,15A,16A,17A,18A are all
inclined in the same 20  direction as one another. The oblique edges 15A -
18A, which correspond respectively to the interlocking pins 8Ab,
9Ab,lOAb,llAb of the respective operating members 8A - 11A except for the
"stop" operating member 7A in particular, terminate upwardly in hook
portions 15Aa, 25   16Aa,17Aa,18Aa respectively.  The interlocking member
13A is normally biased by a spring 19A in the rightward    -9- direction as
viewed in FIGURE 2.  When any one of the operating members other than the
"pause" operating member 6A is displaced upwardly as viewed in FIGURE 2,
the interlocking pin of the operating member is brought 5  into sliding
contact with its corresponding oblique 



edge so that the interlocking member 13A is shifted to the left against the
spring 19A. When any one.of the "FF" operating member 8A, "rewind"
operating member 9A, "playback" operating 10   member 10A and "record"
operating member 11A is selectivelypushed in and 'its interlocking pin 8Ab,
9Ab, lOAb or 11Ab is displaced beyond the upper end of the corresponding
oblique edge 15A, 16A, 17A or 18A, the interlocking pin 8Ab, 9Ab, lOAb or
11Ab is brought into 15   engagement with its corresponding hook portion
15Aa, 16Aa, 17Aa or 18Aa and the the operating member 8A, 9A, 10A or 11A is
maintained in its pushed in position. While the "playback" operating member
10A is maintained in *   its pushed in position, a magnetic head (not
shown) is 20   maintained in contact with a magnetic tape (not shown) and a
pinch roller (not shown) is also maintained in contact under pressure with
the capstan 4A. Therefore, the first tape drive unit A is maintained in the
playback mode. While the "playback" operating member 25 10A and "record"
operating member 11A are both maintained in their pushed in positions, the
first tape    -10- drive unit A is maintained in the recording mode. While
the "FF" operating member 8A is maintained in its pushed in position, the
reel shaft 5Aa on the winding side rotates at a high speed so that the
first tape drive 



5 unit A is maintained in the "FF" mode. While the "rewind" operating
member 9A is maintained at its pushed in position, the reel shaft 5Ab on
the feeding side rotates at a high speed so that the first tape drive drive
unit A is maintained in the "rewind" mode. When 10   the "stop" operating
member 7A is pushed in, the interlocking member 13A is shifted leftwards
owing to the sliding contact between the interlocking pin 7Ab and the
oblique edge 14A. As a consequence, the operating member which has been
maintained at its 15   pushed in position is released from its hooked
position and the first tape drive unit A assumesthe "stop" state shown in
FIGURE 2. When the tape has been taken up fully, the automatic stop device
is actuated to shift the interlocking member 13A leftwards too so that the
20   first tape drive unit A also assumes the "stop" state. An interlocking
pin 20A is provided at the free end of the "pause" operating member 6A,
while a "pause" hook 21A corresponding to the interlocking pin 20A is
provided on the chassis 1A. 25          The "pause" hook 21A is pivotally
supported at one end thereof on the chassis 1A and is normally    biased in
one direction by a spring 22A. When the "pause" operating member 6A is
pushed, the "pause" hook 21A catches the interlocking pin 20A to hold the
"pause" operating member 6A at its pushed in position. By 



5 pushing the "pause" operating member 6A again, it is released from the
held position. Incidentally, a "pause" hook 21B of the second tape drive
unit B releases the "pause" operating member 6B from the held state of the
latter by pushing the "pause" operating 10  member 6B or by lifting the
"pause" hook 21B from the chassis 1B. By the way, the "pause" operating
member 6A maintains the tape drive unit A in a stand-by state for the
playback mode while the "pause" operating member 6A 15   and the "playback"
operating member 10A are both held at their pushed in positions. The tape
drive unit A is on the other hand maintained in a stand-by state for the
recording mode while the "pause" operating member 6A,. the "playback"
operating member 10A and the "record" 20   operating member 11A are all
held at their pushed in positions. A flywheel 23A is attached to the lower
ext- remity of the capstan 4A as shown in FIGURE 1. An endless belt 24A is
mounted on the flywheel 23A and the 25   drive shaft of the motor 2.
Incidentally, the position of the motor 2 is chosen below the right tape
drive    - 12 - unit B as depicted in FIGURE 1 for the following reasons.
Namely, the positions of the capstans 4A,4B and flywheels 23A,23B are
chosen near the right hand ends 



of the chasses 1A,1B in both first and second drive units A,B.  In order to
mount the endless belts 24A,24B of the units A,B commonly on the motor 2,
the mounting position of the motor 2 must be chosen at a position
equidistant from the capstans 4A,4B of the first and second tape drive
units A,B. As a consequence, the 10. motor 2 is located below the second
tape drive unit B. As shown in FIGURE 1, a switch operating plate 25A is
also provided reciprocal from side to side as viewed in the drawing. The
switch operating plate 25A overlies the interlocking member 13A. The switch
15  operating plate 25A defines oblique edges 26A,27A,28A on the paths of
movement of the interlocking pins 8Ab,9Ab,lOAb of the "FF" operating member
8A, "rewind" operating member 9A and "playback" operating member 10A
respectively. The oblique edges 26A,27A,28A are all 20  inclined in the
same direction as one another and in the same direction as the oblique
edges 14A,15A,16A, 17A,18A. The switch operating plate 25A has a switch
operating end portion 29A at a left-hand end portion thereof. The switch
operating plates 25A,25B of the 25  first and second tape drive units A,B
are connected together by way of a rod-like connecting member 30. The
switch operating plates 25A,25B of the first and second tape drive units
- 13 - 



A,B and the connecting member 30 constitute a switch operating mechanism 31
in combination.  When the "FF" operating member 8A, "rewind" operating
member 9A or "playback" operating member 10A is pushed in, the interlocking
pin SAb, 9Ab or lOAb of the operating member is brought into sliding
contact with the corresponding oblique edge 26A, 27A or 28A so as to shift
the switch operating plate 25B in the leftward direction. When the switch
operating plate 25B of the 10   second tape drive unit B is shifted, its
motion is also transmitted to the switch operating plate 25A of the first
tape drive unit A via the connecting member 30. As a result, both switch
operating plates 25A,25B are shifted leftwards. 15          A leaf switch
32 of the normally open type is provided on the chassis 1A of the first
tape drive unit A at a left end portion of-the chassis 1A as shown in
FIGURE 1.  This switch 32 is adapted to feed a current to the motor 2 so as
to control the latter. The switch 20   32 is located on the left of,and
adjacent to, the switch operating end portion 29A of the switch operating
plate 25A. When the switch operating plate 25A moves leftwards, the switch
32 is pushed by the associated switch operating end portion 29A of the
switch operating 25   plate 25A and is hence closed.  In order to apply the
same structure and dimensions to the mechanical part of    



- 14 - the second tape drive unit B as the first tape drive unit A, a
switch mounting portion may be provided on the chassis 1B but no switch is
mounted there. A "pause" releasing member 33 is arranged 5   between the
first and second tape drive units A,B, extending over both units AB as
illustrated in FIGURE 2. The member 13 is pivotally supported at both ends
thereof on the chassis lAlB of the first and second tape drive units A,B
respectively. On a left end 10   portion of the member 33, it has a
downwardly convex cam surface 34 (see Fig. 3) which undergoes sliding
contact with an engagement portion 12 provided on the "playback" operating
member 10A of the first tape drive unit A as shown in FIGURE 3. The member
33 terminates, at the 15   right end thereof, in an extension 35 which is
located underneath the "pause" hook 21B of the second tape drive unit B.
Whenever the "playback" operating member 10A of the first tape drive unit A
is pushed in or is allowed to return to its normal position, the engagement
20   portion 12 of the "playback" operating member 10A of the first tape
drive unit A is brought into sliding contact with the cam surface 34 so
that the "pause" releasing member 33 is turned. As a result, the free end
of the "pause" hook 21B is lifted by the extension 25   35.  If the "pause"
operating member 6B of the second tape drive unit B is held in its pushed
in position by the   



-15 - "pause" hook 21B at this stage, the "pause" operating member 6B is
released from the held position owing to the upward displacement of the
"pause" hook 21B, thereby allowing the "pause" operating member 6B to be 5
returned by the spring 6Ba to its initial position shown in FIGURE 2. When
a dubbing operation is performed by using the above-described  dubbing tape
recorder, tape cassettes are first of all loaded on the first and 10
second tape drive units AB respectively.  The "playback" operating member
10B, "record" operating member 11B and "pause" operating member 6B of the
second tape drive unit B are then pushed so that they are held at their
pushed in positions by the interlocking 15  member 13B and "pause" hook
21B.  Here, the switch operating mechanism 31 is shifted leftwards owing to
the pushing operation of the "playback" operating member 10B.  As a result,
the switch 32 is pushed by the switch operating end portion 29A of the
first tape 20   drive unit A and is hence switched over to "ON" from "OFF".
Accordingly, the motor 2 is operated and as shown in FIGURE 4, the second
tape drive unit B takes a stand-by state for the recording mode. When the
"playback" operating member 10A of the first unit A is 25  then pushed, the
engagement portion 12 undergoes sliding contact with the cam surface 34 of
the "pause"  



- 16 - releasing member 33 until the "playback" operating member 10A is
held in its pushed in position by the interlocking member 13A. As a
consequence, the "pause" releasing member 33 is turned and the "pause" hook
21B 5  of the second tape drive unit B is thus lifted by the extension 35
of the "pause" releasing member 33, whereby the interlocking pin 20B of the
"pause" operating member 6B is released from the "pause" hook 21B.
Accordingly, the "pause" operating member 6B is 10   allowed to return to
its initial position and the dubbing tape recorder assumes  the condition
shown in FIGURE 5. Therefore, a playback operation by the first tape drive
unit A and a recording operation by the second tape drive unit B are
started at the same time. 15          In order to conduct a continuous
playback operation, tape cassettes are first of all loaded on the first and
second tape drive units A,B respectively. The "playback" operating member
10A of the first tape drive unit A is then pushed. As a result, the 20
"playback" operating member 10A is maintained in its pushed in position by
the interlocking member 13A. At the same time, the switch operating plate
25A is shifted leftwards by the pushing operation of the "playback"
operating member 10A, and the switch 32 is then pushed 25   by the switch
operating end portion 29A of the switch operating plate 25A and is hence
switched over to "ON" 



-17 - from "OFF".  Therefore  the motor 2 is operated to start a playback
operation in the first tape drive unit A. While the first tape drive unit A
is maintained in the playback mode, the "playback" operating member 10B and
"pause" operating member 6B of the second tape drive unit B are pushed so
as to hold them at their pushed in positions by the interlocking member 13B
and "pause" hook 21B respectively. The dubbing tape recorder thus assumes a
stand-by  state for the playback 10   mode as illustrated in FIGURE 6.. If
the tape is, for example, taken up fully in the above state and the
"playback" operating member 10A returns to its initial position in the
first tape drive unit A, the engagement portion 12 undergoes sliding
contact with the cam 15   surface 34 of the "pause" releasing member 33 in
the course of the returning motion of the "playback" operating member 10A
and the "pause" releasing member 33 is hence caused to turn. As a result,.
the "pause" hook 21B of the second tape drive unit B is lifted by 20   the
extension 35 of the "pause" releasing member 33 and the interlocking pin
20B of the "pause" operating member 6B is released from the "pause" hook
21B. Accordingly, the "pause" operating member 6B returns to its initial
position and the dubbing tape recorder 25  assumes the condition shown  in
FIGURE 7.  Simultaneously 



with the completion of the playback operation by the    -18- first tape
drive unit A, the second tape drive unit B begins to perform a playback
operation. In the case of a continuous recording operation, the same
operation is performed as the continuous 5 playback operation except that
the "playback" operating members 10A,10B and "record' operating members
11A,11B are simultaneously maintained at their pushed in positions. Since
the mechanical parts of the first and 10   second tape drive units AB
arranged side by side are of substantially the same structure and
dimensions in the above-described construction, their designing, parts
management, mechanism assembly work and operability are facilitated. As the
single switch 32 15   is disposed at the left end portion of the tape drive
unit A located on the left-hand side, wiring work can be carried out easily
after the assembly of the mechanical parts. As a result, the manufacturing
cost can be reduced further. 20          Furthermore, the second tape drive
unit B located on the right-hand side is not provided with any switch. The
space required for mounting a switch is therefore left free. The motor 2
can hence be arranged there, thereby making it possible to adopt a
structure 



25   convenient to allow the endless belts 24A,24B of both tape drive units
A,B to have the same dimensions.    19 - CLAIMS: 1.  A dubbing tape
recorder comprising first and second tape drive units having independent
recording and playback functions and mechanical portions of substantially
the same structure and dimensions 5  mounted respectively on separate
chasses of substan- tially the same structure and dimensions, said drive
units being arranged side by side as unitary sub- assemblies, and the first
and second tape drive units are both driven by a common motor to drive
their 10  associated tapes, there being a common switch adapted for the
actuation of the motor, disposed at a left or right end portion of the tape
recorder and a switch operating mechanism for the switch which mechanism is
actuated in the same manner no matter which one of 15 the tape drive units
is operated to actuate the motor, the switch operating mechanism extending
over both of the tape drive units. 2. A dubbing tape recorder as claimed in
claim 1, wherein the switch operating mechanism comprises 20 first and
second plates formed as part of the first and second tape drive units
respectively and a member connecting the plates with each other, and each
of the 



plates defines a plurality of oblique edges in the paths of movement of
interlocking means provided    -20- respectively with mode control members
of the corres- ponding tape drive unit, said mode control members including
at least "playback" and "rewind" operating members, so that when either one
of the "playback" 5   and "rewind" operating members is operated to perform
the desired function, the interlocking means of the thus-operated mode
control member is brought into sliding contact with the corresponding
oblique edge so as to shift the first and second plates in a 10 direction
substantially perpendicular to the direction of movement of the operated
mode control member, whereby the switch is operated by one of the plates.
3. A dubbing tape recorder as claimed in claim 2, wherein the mode control
members further includes 15 an "FF" operating member and the switch is
operated by said one of the plates when the "playback" operating member or
either "rewind" or "FF" operating member is operated to perform the desired
mode. 4. A dubbing tape recorder as claimed in any 20 preceding claim
wherein the motor is equidistant from capstans of the first and second tape
drive units. 5. A dubbing tape recorder as claimed in any preceding claim
wherein the motor is mounted on a 



bracket and the chasses of the first and second drive 25 units are
connected together by the bracket.    -21 - 6.  A dubbing tape recorder
constructed and arranged to operate substantially as hereinbefore described
with reference to, and as shown in, the accompanying drawings.    


