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(54) MULTIPLE CASSETTE RECORD AND/OR
PLAYBACK APPARATUS, AND SYSTEMS INCORPORATING
THE SAME '

(71) We, DICTAPHONE CORPORATION,
a corporation organised and existing under
the laws of the State of New York, United
States of America, of 120, Old Post Road,
Rye, New -York 10580, United States of
America, do hereby declare the invention,
for which we pray that a patent may be
granted to us, and the method by which it is
to be performed, to be particularly described
in and by the following statement:—

This invention relates to multiple cassette
record and/or playback apparatus having a
cassette changer, and to a system incorporat-
ing the same. ’

Magnetic tape cassettes wherein a mag-
netic tape is stored in a self-contained car-

" tridge are widely used in various record

and/or playback systems, such as in home
entertainment systems, data logging systems,
dictation systems and the like. Such tape
cassettes offer the advantages of greatly
simplifying the loading and unloading of
tape by an operator, of protecting the tape
during recording and playback operations
and during handling of the tape, and of
minimizing the bulk of the recording and
playback devices used therewith. However,
since the amount of tape that can be stored
easily in a typical cartridge is rather con-
strained, there are finite limits on the amount
of information that can be recorded thereon.
In an attempt to increase such limitations of
recorded information, some cassette manu-
facturers have attempted to increase the
length of tape stored in a cassette. Neverthe-
less, in many applications, it is desirable to
record and/or play back information sub-
stantially continuously for a length of time
that exceeds the capacity of these cassettes as
well. v

Accordingly, there have been proposals for
automatic cassette-changing devices whereby
a multiple of tape cassettes can be automati-
cally loaded individually and successively
onto a record/playback deck to permit an

operator to record or reproduce substantial
lengths of information. In one proposed
automatic cassette changing device, de-
scribed in U.S. Patent No. 3,821,806, a
plurality of cassettes is stored in drum-like
configuration and retrieved individually to
be loaded onto a record/playback deck and
then returned to the storage drum. This
proposed device requires a relatively com-
plex mechanical structure for the retrieval,
loading, unloading and return of cassettes.

In another proposed automatic cassette
changer, such as described in U.S. Patent No.
3,752,485, plural cassettes are stored in a
magazine of a type that is commonly found
in photographic slide projector apparatus. As
the magazine is indexed, individual cassettes
are sequentially “pushed” from their storage
compartments by a pushing arm and loaded
onto a record/playback deck. After informa-
tion is recorded on or reproduced from the
loaded cassette, it is returned to its storage
compartment in the magazine by the pushing
arm and the magazine then is indexed to
enable the next cassette to be retrieved.

A similar magazine-type cassette-changer
is described in U.S. Patent No. 3,860,964.
These types of cassette-changing devices
require a relatively complex mechanical con-
struction and, moreover, are subject to vari-
ous malfunctions, such as cassette jams,

during loading and unloading operations. .
" Moreover, if used to record information

thereon, it may be difficult to withdraw
recorded cassettes from the magazine until
the full complement of cassettes has been
used.

In a further proposed automatic cassette-
changer, such as described in U.S. Patent No.
3,756,608 or in U.S. Patent No. 3,758,122,
plural cassettes are stored in a magazine in
stacked configuration, and individual cas-
settes are loaded onto a record/playback
deck and thence into an output magazine,
also in stacked configuration. As described in
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U.S. Patent No. 3,756,608, the record/play-
back deck is disposed beneath the input stack
and a movable platform lowers a cassette
from the input stack onto the deck. After a
recording or playback operation, the plat-
form is raised and a “pusher” pushes the
cassette from the platform into the output
magazine. In U.S. Patent No. 3,758,122, the
deck is positioned intermediate the input and
output magazines and a feed plate pushes the
lowermost cassette from the input magazine
onto the deck and thence into the output
magazine. The use of mechanical “pushers”
or feed plates is undesirable because of a
susceptibility to jam the cassettes during a
loading and/or unloading operation. Fur-
thermore, since the next succeeding cassette
cannot be loaded onto the deck until the
immediately preceding cassette is fully un-
loaded by the mechanical “pusher” or feed
plate, these automatic cassette-changers are
relatively inefficient. That is, since these
charigers are not capable of loading a cassette
simultaneously with unloading a cassette, a
significant amount of time is required for a
complete unloading/loading cycle.

Therefore, it is an object of the present
invention to provide improved multiple cas-
sette record and/or playback apparatus in-
corporating a cassette changer wherein the
problems encountered by prior art devices
are reduced or effectively avoided.

In accordance with one aspect of the
present invention, there is provided multiple
cassette record and/or playback apparatus
incorporating a cassette changer, comprising:

an input magazine for storing a stack of
cassettes disposed therein one atop the other,
each cassette including a housing for mag-
netic tape and respective apertures through
which, in use of the apparatus said tape is
accessed for a recording and/or playback
operation;

an output magazine spaced from said
input magazine for storing a stack of cas-
settes disposed therein one atop the other;

a record and/or playback station disposed
intermediate said input and output maga-
zines;

endless conveyor means for conveying a
cassette from said input magazine to said
record and/or playback station and then
from said record and/or playback station to
said output magazine;

loading means at said output magazine for
receiving said cassette conveyed thereto and
for loadihg same into said stack therein;

a record and/or playback deck at said
record and/or playback station movable
between a first position spaced from a
cassette conveyed to said record and/or
playback station and‘a second position in
operative relation with respect to said cas-
setie, said record and/or playback deck
including tape drive means for bi-direction-

ally driving said tape housed within said
cassette and a magnetic transducer for rec-
ording information on and/or reproducing
information from said tape in use of the
apparatus; and

deck drive means for moving said record
and/or playback deck between said first and
second positions.

According to another aspect of the inven-
tion, there is provided multiple cassette
record/playback system having a cassette
changer, comprising:

an input magazine having a plurality of
walls for storing a stack of cassettes arranged
one atop the other, each cassette including a
housing for magnetic tape therein and hav-
ing top and bottom walls provided with
apertures to receive tape drive spindles and a
side wall provided with apertures to receive a
magnetic transducer

an output magazine having a plurality of
walls for storing a stack of cassettes arranged
one atop the other;

an endless conveyor for conveying the
bottom-most cassette in said input toward
said output magazine, said conveyor includ-
ing at least one cassette contacting member
for pushing said bottom-most cassette out of
said input magazine and along a path paral-
lel to said cassette side wall that is provided
with said apertures;

a support platform extending between said
input and output magazines for supporting
cassettes conveyed by said conveyor;

a record/playback deck disposed interme-
diate said input and output magazines and
pivotally mounted to pivot between first and
second positions, said first position permit-
ting a cassette to be conveyed thereto from
said input magazine and also to be conveyed
therefrom to said output magazine, and said
second position being an operation position
to record information on and/or reproduce
information from tape in a cassette; said
record/playback deck having drive spindles
and a magnetic transducer depending there-
from,;

an elevator platform pivotally coupled to
said output magazine at a pivot axis that is
above the plane of said support platform to
pivot between an inclined position for receiv-
ing a cassette conveyed thereto from said
record/playback deck by said conveyor
member and a loaded position whereat said
received cassette is added as the bottom-most
cassette to the stack in said output magazine;
and

drive means for driving said conveyor
member to convey the bottom-most cassette
from said input magazine to said record/pla-
yback deck and thence, after information is
recorded on or reproduced from the tape in
said cassette, to convey said cassette to said
elevator platform.

In order that the invention may be more
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readily understood, reference will now be
made to the accompanying drawings, in
which: .

FIGURE 1 is a perspective view of a
preferred embodiment of multiple cassette
record and/or playback apparatus incorpo-
rating a cassette changer;

FIGURE 2 is a front plan view, partially
in section, of the apparatus shown in FIG-
URE‘1l;, -

FIGURE 3 is a top plan view of the
apparatus shown in FIGURE 1;

FIGURE 4 is a schematic representation

taken along line 4—4 in FIGURE 2 showing
the operation of a portion of the record
and/or playback apparatus; and

FIGURE 5 is a view taken along line 5—5
in FIGURE 2, showing one of the features
included. in this apparatus.

The multiple cassette record and/or play-
back apparatus incorporating the automatic
cassette changer described below can be used
in, for example, a central dictation system
using magnetic tape cassettes as the record-
ing medium, a home entertainment system
wherein pre-recorded magnetic tape cassettes
are played back in sequence, a data logging
system wherein data is recorded on individ-
ual magnetic tape cassettes, and the like. For
the purpose of explaining this embodiment
of the present invention, it will be assumed
that the apparatus incorporating the auto-
matic cassette changer is used in the environ-
ment of a central dictation system. However,
it should be clearly understood that this
environment merely is illustrative and is not
intended to limit the scope or use of the
present invention. ,

A preferred embodiment of the apparatus
incorporating the automatic cassette changer
is shown in FIGURES 1—3. The central
dictation system with which the apparatus
incorporating the cassette changer can be
used may be of the type having electrical
connections (not shown) to individual ones
of a multiple of remote dictate stations, each
such remote station having suitable controls
to enable an operator to initiate a dictate
operation and to review his previously dic-
tated information, or messages. The appa-
ratus incorporating the cassette changer ap-

.paratus is comprised of an input stack 102

adapted to store, in stacked configuration, a
multiple of magnetic tape cassettes, such as
cassettes 110a, 1104, ..., a record/playback
station 124 having a record/playback deck

- 126 adapted to record information on and

play back information from a magnetic tape
cassette, and an output store 152 to which
processed cassettes, i.e., cassettes which have
had information recorded on or pre-recorded
information played back from the tape
stored therein, are conveyed.

Input stack 102 comprises a magazine 104
formed of a plurality of walls, for example,

three walls to support the stack of cassettes
110a, 110b, . . . therein. Magazine 104 also
may be provided with one or more guide rails
106 for the proper positioning and alignment
of the stacked cassettes. An exit 108 is formed
in one of the walls of magazine 104 to permit
the bottom-most cassette- 110a to be con-
veyed out of the magazine from stack 102
toward record/playback station 124 by suit-
able conveying devices such as flights 114a,
114b, . . . , secured to a conveyor belt 116.
To permit each flight 114a . . . to enter
magazine 104 to contact bottom-most cas-

“sette 110a, an entry aperture 105 is provided

in the wall opposite that in which exit 108 is
formed.
Conveyor belt 116 preferably is a chain

deployed about suitable roller members,

such as sprocket wheels;118a, 1185, and is
driven by a belt motor 120 (FIGURE 2).
Sprocket-wheel 1185 is supported by member
119 and tension spring 1194 to an end wall
103a of the apparatus. Flights 114a, 1145,
..., are seen to be wedge-shaped, or triangu-
lar, and are mechanically secured to and
spaced along the length of belt 116. Each
flight 114a, . . ., is adapted to contact bottom-
most cassette 110a in input stack 102, to
remove that cassette from the stack (as
shown in FIGURE 2) and to push that
cassette to record/playback station 124. The
wedge-shape of the flights, formed by lead-
ing and trailing sloping portions, is preferred
so that when the leading sloping portion of a
flight, such as flight 114’ shown in broken
lines at FIGURE 2, pushes the bottom-most
cassette 110a through exit 108, the remaining
cassettes 1105, 110c, . . . in input stack 102 are
raised gently and gradually over the leading
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portion without impeding the removal of 105

cassette 110a and, furthermore, without jostl-
ing the remaining cassettes. The trailing
portion of the flight gradually lowers the
remaining cassettes 1105, 110¢, ..., as the
flight passes through exit 108 in magazine
104. Another advantage of this wedge-shape
of flights 1144, ..., is that it minimizes the
likelihood of ensnaring, or catching, the front
or nose of the flight in a cassette drive-
spindle aperture which would deleteriously
affect the smooth conveyance of the cassette.

A guide platform 122 extends substantially
between input stack 102 and output store 152
for the purpose of suitably supporting and
guiding a cassette, such as cassette 112, that is
conveyed from input stack 102 to record/pla-
yback station 124 and then to output store
152. A cassette registration member 122a is
provided along a longitudinal edge of the
platform for purpose soon to become appar-
ent. As shown in FIGURES 1 and 2, bottom-
most cassette 110a in magazine 104 rests
upon a support that is coplanar with the
surface of guide platform 122. If desired,
platform 122 may extend within magazine
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104 and form the floor for stack 102.
Record/playback deck 126 is provided at
station 124 intermediate input stack 102 and
output store 152, as shown. The deck in-
cludes a suitable chassis upon which are
mounted a record/playback head 128 and an
erase head 130 which are conventional in
record/playback apparatus and which are
adapted to be inserted through appropriate
apertures 1115 and 11lc in the side wall of
cassette 112 so as to engage the tape therein
when the cassette has been conveyed to
station 124. Deck 126 also includes a supply
reel drive spindle 132, a take-up reel drive

‘spindle 134, a capstan 136 and a pinch roller

138, as is conventional. Preferably, deck 126
is of the type whose construction is disclosed
in greater detail in our Applications Nos.
16504/77 and 16505/77. (Serial Nos.
1578293 and 1578294)

In the illustrated embodiment, deck 126 is
coupled to a deck drive motor 142 (best
shown in FIGURE 4) by linkage 144, motor
142 being adapted to pivot the deck about a
suitable pivot axis 146 secured to suitable
supports (not shown). As is seen, pivot axis
146 is substantially parallel to the side wall of
cassette 112 that is provided with apertures
11la, 111b, and 111c. Thus, depending upon
the operation of motor 142, deck 126 is
adapted to pivot between its first (up), or
cassette unload position shown in solid lines
in FIGURE 1, and its second (down), or
operative, position shown in broken lines in
FIGURE 1| and shown more clearly in
FIGURE 2. As is appreciated, when deck
126 is driven towards its down position,
drive-spindles 132 and 134 are inserted into
corresponding drive-spindle apertures 113a
and 1135 in the top wall of cassette 112. Also,
capstan 136 is inserted into a corresponding
capstan-receiving aperture (not shown) so as
to cooperate with pinch roller 138 when the
latter enters aperture 111a in the side wall of
cassette 112 to drive the tape housed within
the cassette.

During normal operation, cassette 112 is
conveyed by flight 114a to record/playback
station 124. In order to provide a fine
alignment of cassette 112 with the drive
spindles, capstan, pinch roller and heads of
deck 126, the deck is provided with a
positioning member 125 depending from the
deck chassis and having an elbow 125a, as
illustrated in FIGURE 2, to shift cassette 112
slightly to the right when the deck pivots
downwaid so that the respective apertures in
the cassette are in final alignment with the
aforementioned elements of deck 126. Also,
as shown in FIGURE 4, a guide member 129
is suspended from deck 126 and is spring-
loaded to the deck by a spring 131. An elbow
1294 provided on the free end of member 129
contacts cassette 112 at its boss 112a when
deck 126 is pivoted downward and is adapted

to “push” the cassette in the direction indi-
cated by arrow A against registration mem-
ber 122a so as to contribute to the final
alignment of the cassette with respect to the
tape processing elements of the deck. As deck
126 continues its downward movement, €l-
bow 129a then slides over boss 112a.

Deck 126 also is provided with a chopper -
wheel 140 that is suitably coupled to supply
reel drive spindle 132 so as to rotate when the
supply reel drive spindle is driven. This
chopper wheel is described in greater detail
in the aforementioned copending applica-
tions and cooperates with suitable photosens-
ing devices to derive sensor pulses indicative
of the movement of tape either in a record or
in a playback mode. These sensor pulses may
be used in the manner described in our
copending Applications Nos. 37802/77 and
37806/77. (Serial No. 1591251 and 1591255)

Output store 152 is adapted to store
processed cassettes 160, 160a, 1600, .. .in the
so-called first-in, first-out configuration. That
is, the cassette that had been used first
appears on the top of output store 152, for
example, cassette 1604 (FIGURE 2), and the
cassette that had been used last appears on
the bottom of this stack, such as cassete 160a.
The output store comprises a magazine 154
formed of a plurality of walls, for example,
three walls, to support the stack of cassettes
160a, 160b, ..., therein. As will be described
below, this stack is supported above the
plane of support platform 122 and, accord-
ingly, an elevator assembly is provided to
receive a processed cassette, such as cassette
160, conveyed from record/playback station
124 by, for example, flight 1144 and to add
this cassette into the stack in magazine 154.
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In the illustrated embodiment, the elevator 105

assembly comprises an elevator platform 162
pivotally coupled at 164 to a suitable sup-
port, or frame, of the apparatus. An elevator
motor 166 is mechanically linked through
linkage 168 and pin 170 to elevator platform
162, and is adapted to raise and lower the
elevator platform so as to correspondingly
add a processed cassette, such as cassette 160,
to the bottom of the stack in magazine 154.
Pivot connection 164 is disposed in a plane
above the plane of guide platform 122 so
that, in its cassette-receiving position, shown
in FIGURE 1 and in solid lines in FIGURE
2, elevator platform 162 is inclined down-
wardly to receive cassette 160 driven onto its
cassette-receiving portion by the flight as
illustrated. Lip members 174 are provided on
the cassette-receiving portion of platform 162

‘and are disposed below the plane of guide

platform 122 when the elevator platform is in
its illustrated inclined position. These lip
members prevent cassette 160 from sliding
off elevator platform 162. After cassette 160
is loaded onto platform 162, elevator motor
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upwardly and thus add cassette 160 as the
bottom-most cassette in magazine 154.

As best seen in FIGURES 2 and 3, a
spring-biased bracket member is pivotably
coupled to the frame or chassis of the
apparatus. The bracket member has projec-
tions 172 extending into magazine 154 so as
to support the stack of cassettes 160a, 1605,
..., In output store 152. As shown, projec-
tions 172 have cammed surfaces so as to
permit the bracket member to pivot away
from its normal support position and out of
interference with cassette 160 that is raised
by elevator platform 162. Once cassette 160
clears the projections, the spring biasing
returns the bracket member to its normal
support position.

When the illustrated apparatus is used in
the environment of a central dictation sys-
tem, an operator, such as a dictator at a
remote dictate station, may designate the
cassette upon which information is recorded
as a special or “priority” cassette. Output
store 152 thus is provided with a “priority”
cassette eject feature whereby the “priority”
cassette is discharged  immediately rather
than being placed as the bottom-most cas-
sette in the stack of magazine 154. Since
elevator platform 162 is pivoted at 164 in a
plane above the plane of guide platform 122,
it is appreciated that if the elevator platform
is raised, a conveyed cassette merely will pass
beneath it. Accordingly, the “priority” cas-
sette eject feature includes a discharge ramp

176 (FIGURES 1 and 5) disposed beneath

elevator platform 162 and angled down-
wardly to enable a “priority-ejected” cassette
to slide into a storage bin 178 adjacent the
ramp. To this effect, when a cassette is
designated as a “priority” cassette, elevator
platform 162 is driven by elevator motor 166
to its raised position, and then, subsequently,
the “priority” cassette is conveyed by belt
116 towards output store 152. Since elevator
platform 162 is not in a cassette-receiving
position, the “priority” cassette, such as
cassette 175a in FIGURE 5, passes beneath
the raised elevator platform and slides down
ramp 176 into storage bin 178, in this case
onto a previously ejected “priority” cassette
175. Elevator platform 162 then may return
to its normal inclined cassette-receiving posi-
tion for normal operation.

In order to monitor the progress of a
charge operation, and to determine when
various interdependent functions should be
performed in that operation, suitable limit
switches are provided to sense the condition
of deck 126, the condition of elevator plat-
form 162, and the position of, for example,
conveyed cassette 112 and flight 1145. More
particularly, a limit switch 180 is disposed at
record/playback station 124 and is adapted
to be closed so as to produce a cassette-in-
position signal when cassette 112 is conveyed

by belt 116 into general alignment with deck
126 at the record/playback station. A pair of
limit switches 182 and 184, shown in FIG-
URE 4, are disposed at record/playback
station 124 and cooperate with a pin, or
actuator, 127 secured to deck 126. As shown,
when deck 126 is pivoted to its down, or
operative, position, actuator 127 closes limit
switch 182 to produce a deck-down signal.
Similarly, limit switch 184 is closed by
actuator 127 to produce a deck-up signal.

"~ Limit switches 186 and 188, shown in
FIGURE 2, are analogous to limit switches
182 and 184, respectively, and are adapted to
be closed selectively by linkage 168 depend-
ing upon the position of elevator platform
162. More particularly, when elevator plat-
form 162 is in its down, or cassette-receiving,
position, linkage 168 closes limit switch 186
to produce an elevator-down signal. Con-
versely, when elevator 162 is raised, such as
when the linkage is in the position shown at
168’, limit switch 188 is closed to produce an

_elevator-up signal.

Yet another limit switch 190 is provided
and is adapted to be closed by a flight, such
as flight 114b, that has been driven to a
predetermined position with respect to maga-
zine 104. The relative position of limit
switches 180 and 190 is such that limit switch
190 will be closed by flight 1145 at approxi-
mately the same time that limit switch 180 is
closed by cassette 112. The closing of limit
switch 190 produces a belt-in-position signal,
this signal being produced approximately
concurrently with the cassette-in-position
signal produced by limit switch 180. ,

The signals produced by the aforedes-
cribed limit switches are supplied to a control
system (not shown) whereat the signals are
used to selectively control the operation of
motors 120, 142 and 166 to perform a cassette
changing operation. This control system is
disclosed in detail in our copending Applica-
tion No. 37806/77. (Serial N° 1591255)

The operation of the illustrated apparatus
now will be described. The initial position of
belt 116 may be as illustrated by the solid
lines of flights 1144, 1145, .. ., in FIGURE 2,
and it may be assumed that deck 126 is
processing a cassette 112, and elevator plat-
form 162 is in its inclined cassette-receiving
position for receiving cassette 112 after this
cassette has been processed. As mentioned
above, for the purpose of this description, the
expression ‘“‘processing a cassette” means
recording information on a cassette, as in a
central dictation system, or reproducing in-
formation from a cassette, as in a dictation
system, a transcribing system or a home
entertainment system. After cassette 112 has
been processed, deck drive motor 142 pivots
deck 126 from its down position (FIGURE
2) to its up position (FIGURE 1) so that
casssette 112 can be conveyed to output
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magazine 154. Once deck 126 reaches its up
position, belt motor 120 is energized so that
flight 114a conveys cassette 112 onto elevator
platform 162 and effectively wedges it be-
tween the platform and bottom-most cassette
160a in the output magazine. As mentioned
previously, lip members 174 on elevator
platform 162 prevent the received cassette,
such as cassette 160, from sliding off the
platform. Concurrently with this conveying
operation, flight 114b passes through entry
aperture 105 in magazine 104 to contact the
bottom-most cassette 110a in the magazine
and to convey this cassette through exit 108
and along guide platform 122 toward rec-
ord/playback station 124. It is appreciated
that the cassettes are conveyed in a direction
parallel to the side wall that is provided with
apertures, such as apertures 11la, 1115 and
111c. When this fresh cassette is positioned
properly at record/playback station 124,
deck motor 142 pivots deck 126 downwardly
into operative relation with the cassette
(FIGURE 4) and, concurrently, elevator
motor 166 pivots elevator platform 162 up-
wardly to add the last-processed cassette,
such as the cassette shown at 160 in FIG-
URE 2, into magazine 154 as the bottom-
most cassette. As described in our copending
Application No. 37806/77, (Serial N
1591255) the electronic control system de-
energizes belt motor 120 when limit switch
180 is closed by cassette 112 that has been
conveyed to record/playback station 124. At
this time, the nose of flight 1144 is in contact
with cassette 112. As deck 126 pivots down-
wardly, elbow 125¢ on positioning member
125 pushes cassette 112 to the right for
proper adjustment of apertures 1lla, 1116
and 111¢, and apertures 113a and 113b with
pinch roller 138, record/playback head 128
and erase head 130, and drive spindles 132
and 134, respectively. Also, as shown in
FIGURE 4, guide member 129 on deck 126
contacts the top wall of cassette 112, and
particularly boss 1124, to push the cassette in
the direction A against registration member
122a for final registration and alignment of
the cassette with the respective record/repro-
duce and tape drive elements on deck 126.

When elevator platform 162 is pivoted
upwardly, cassette 160 acts as a lever to urge
the stack of cassettes 160a, 1605, ..., up-
ward. This raises the stack above projections
172 and permits them to pivot out of
interference when contacted by cassette 160.
Cassette ‘160 thus is added as the bottom-
most cassette in this stack. After cassette 160
clears the projections, they return to their
illustrated support position for the stack.
Elevator platform 162 then is driven by
motor 166 to its inclined cassette-receiving
position.

Deck 126 then may be controlled to record
information on the magnetic tape housed

within the cassette loaded thereon, such as
the cassette designated 112, or may perform a
playback operation to reproduce information
that had been recorded on tape. After the
record or playback operation is completed, a
cassette changing cycle is initiated whereby
deck motor 142 pivots deck 126 to its up
position, belt motor 120 drives belt 116 to
convey the processed cassette onto elevator
platform 162 and to convey a fresh cassette
from the bottom of input stack in magazine
104 to record/playback station 124, and then
elevator motor 166 pivots elevator platform
162 to its up position while deck motor 142
now drives deck 126 to its down position, as
just described. Once elevator motor - 166
returns elevator 162 to its down position| the
illustrated apparatus is prepared for reuse
and for a subsequent cassette changing cycle.
In the event that input magazine ultimately is
depleted of cassettes, the apparatus automat-
ically assumes a stand-by state awaiting
further operation once the supply of cassettes
is replenished, as described in our copend
ing Application No. 37806/77. (Serial No
1591255)

If a particular cassette that is being or is in
position to be processed is designated by the

operator as a “priority” cassette, for example,

to be immediately ejected for transcription as
soon as possible, this cassette is not loaded
into output magazine 154. Rather, prior to
unloading this “priority” cassette from deck
126, motor 166 is energized to pivot elevator
platform 162 upwardly, as described in our
copending Application No. 37806/77. (Serial

No 1591255). Since the platform is “empty”,

it has no effect upon the stack of cassettes in
output magazine 154. Then, when a change
operation is performed to unload the “prior-
ity” cassette from the deck, this cassette is
conveyed beneath the elevator platform, as
shown in FIGURE 5. Because elevator
platform 162 has been pivoted out of cooper-
ation with this “priority” cassette, the cas-
sette falls onto ramp 176, as at 1754, and
slides down the ramp to be intercepted by
and stored in bin 178 for immediate retrieval
and transcription. Elevator platform 162
then is pivoted to its inclined cassette-
receiving position to receive the next cassette
that is being processed at record/playback
station 124. Of course, if this next cassetteis a
“priority” cassette, the aforedescribed prior-
ity eject mode of operation is repeated.

The “priority” cassette eject feature associ-
ated with the output store 152 forms the
subject of our copending Application No:
37804/77. (Serial Ne 1591253)

WHAT WE CLAIM IS:—

1.. Multiple cassette record and/or play-
back apparatus incorporating a cassette
changer, comprising:
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cassettes disposed therein one atop the other,
each cassette including a housing for mag-
netic tape and respective apertures through
which, in use of the apparatus, said tape is
accessed for a recording and/or playback
operation;

an output magazine spaced from said
input magazine for storing a stack of cas-
settes disposed therein one atop the other;

a record and/or playback station disposed
intermediate said input and output maga-
zines;

endless conveyor means for conveying a
cassette from said input magazine to said
record and/or playback station and then
from said record and/or playback stauon to
said output magazine; :

loading means at said output magazine for
receiving said cassette conveyed thereto and
for loading same into said stack therein;

a record and/or playback deck at said
record and/or playback station movable
between a first position spaced from a
cassette conveyed to said record and/or
playback station and a second position in
operative relation with respect to said cas-
sette, said record and/or playback deck
including tape drive means for bi-direction-
ally driving said tape housed within said
cassette and a magnetic transducer for rec-
ording information on and/or reproducing
information from said tape in use of the
apparatus; and

deck drive means for moving said record
and/or playback deck between said first and
second positions.

2. Apparatus as claimed in claim 1,
wherein said loading means comprises eleva-
tor means having a platform positioned
beneath the stack in said output magazine for
receiving said cassette conveyed thereto and
for raising same to said stach thereby to be
added as the bottom-most cassette therein.

3. Apparatus as claimed in claim 2,
wherein said ouput magazine includes a
plurality of walls and further comprising
support means secured to at least one of said
walls for supporting said stack of cassettes in
said output magazine, said support means
assuming a normal support position and
being urged away from said support position
by the cassette raised by said elevator means
and then returning to said support position
after said cassette has been added to said
stack in said output magazine.

4. Apparatus as claimed in claim 3,
wherein said support means comprises a
plurality of pivotable, spring-loaded claws.

5. Apparatus as claimed in Claim 2, 3 or
4, wherein said cassettes are conveyed from
said input magazine to said record and/or
playback station and thence to said output
magazine in a common plane; and wherein
said platform of said elevator means is
pivotally coupled to said output magazine at

‘a pivot axis above said plane, said platform

having a cassette receiving portion spaced
from said pivot axis so that said platform is
inclined downwardly from said pivot axis to
slidably receive a cassette conveyed thereto.

6. Apparatus as claimed in claim 5,
wherein the receiving portion of said plat-
form includes lip means for preventing a
cassette conveyed onto said platform from
sliding off said platform when the latter is in
an inclined position. »

7. Apparatus as claimed in claim 5,
wherein said elevator means includes eleva-
tor drive means for pivoting said platform
about said pivot axis between said inclined
position and a raised position, the latter
position being effective to add the cassette on
said platform to said stack in said output
magazine.

8. Apparatus as claimed in any preced-
ing claim, wherein said endless conveyor
means comprises an endless, unidirection-
ally-driven conveyor member; a pair of roller

members disposed in the vicinity of said-

input and output magazines, respectively,
about which said conveyor member is de-
ployed for supporting and driving said con-
veyor member; and at least one cassette
contacting member secured to said conveyor
member for withdrawing a cassette from said
input magazine and pushing same to said

record and/or playback station when said.

conveyor member is driven, and thence to
said output magazine.

9. Apparatus as claimed in claim 8§,
wherein said conveyor member comprises an
endless chain; and said roller members com-
prise sprocket wheels, one of said sprocket
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the other of said sprocket wheels being -

positioned upstream of a cassette exit portion
of said input magazine.

10. Apparatus as claimed in Claim 8§ or 9,
wherein said cassette contacting member is
substantially triangular-shaped having a
leading sloping portion and a trailing sloping
portion, said leading sloping portion remov-
ing the bottom-most cassette in the stack in
said input magazine while gradually urging
upward the remaining cassettes in said input
magazine, and said trailing sloping portion
gradually lowering said remaining cassettes
in said input magazine. :

11. Apparatus as claimed in claim 8,9 or
10, wherein said conveyor means further
compriseés a planar support extending be-
tween said input and output magazines for
supporting and guiding cassettes conveyed
therebetween.

12. Apparatus as claimed in any preced-
ing claim, wherein said record and/or play-
back deck is pivotally mounted at said record
and/or playback station to pivot from said
first position down to said second position

110

115

120

125

130



1,591,254

10

20

25

30

35

40

45

50

55

60

65

»

thereby to record information on and/or
reproduce information from the tape housed
within the cassette conveyed to said record
and/or playback station, and thence to pivot
from said second position up to said first
position thereby to enable said cassette to be
conveyed from said record and/or playback
station to said output magazine.

13. Apparatus as claimed in claim 12 for
use with a cassette having a cassette housing
which includes a top wall having apertures to
receive said tape drive means of said record
and/or playback deck and a side wall having
apertures to receive said magnetic transducer
of said record and/or playback deck;
wherein said record and/or playback deck is
pivoted about a pivot axis substantially
parallel to said cassette housing side wall
when said cassette is positioned at said record
and/or playback station, said tape drive
means comprising drive spindles depending
from said deck and said magnetic transducer
comprising a record and/or playback head
depending from said deck.

14. Apparatus as claimed in claim 13,
wherein said record and/or playback deck
further includes a positioning member de-
pending therefrom and having an elbow for
contacting a cassette conveyed to said record
and/or playback station to position said
cassette in alignment with said drive spindles
and said record and/or playback head while
said deck pivots to said second position.

15. Apparatus as claimed in any preced-
ing claim, further comprising a support table
having a planar surface extending between
said input and output magazines; and
wherein said input magazine includes a
plurality of walls for defining said stack of
cassettes, the bottom-most cassette in said
stack lying on a plane coplanar with said
table surface; one of said input magazine
walls having an exit portion through which
said bottom-most cassette is conveyed.

16. Apparatus as claimed in claim 135,
wherein said conveyor means comprises an
endless conveyor member having at least one
cassette contacting member secured thereto;
and wherein another of said input magazine
walls opposite said one wall has an aperture
through which said cassette contacting mem-
ber passes to contact said bottom-most cas-
sette in said stack and push said bottom-most
cassette through said exit portion in said one
wall.

17. A multiple cassette record/playback
system Having cassette changer apparatus,
comprising:

an. input magazine having a plurality of
walls for storing a stack of cassettes arranged
one atop the other, each cassette including a
housing for magnetic tape therein and hav-
ing top and bottom walls provided with
apertures to receive tape drive spindles and a
side wall provided with apertures to receive a

magnetic transducer;

an output magazine having a plurality of
walls for storing a stack of cassettes arranged
one atop the other;

an endless conveyor for conveying the
bottom-most cassette in said input magazine
toward said output magazine, said conveyor
including at least one cassette contacting
member for pushing said bottom-most cas-
sette out of said input magazine and along a
path parallel to said cassette side wall that is
provided with said apertures;

a support platform extending between said
input and output magazines for supporting
cassettes conveyed by said conveyor;

a record/playback deck disposed interme-
diate said input and output magazines and
pivotally mounted to pivot between first and
second positions, said first position permit-
ting a cassette to be conveyed thereto from
said input magazine and also to be conveyed
therefrom to said output magazine, and said
second position being an operating position
to record information on and/or reproduce
information from tape in a cassette; said
record/playback deck having drive spindles
and a magnetic transducer depending there-
from; ‘

an elevator platform pivotally coupled to
said output magazine at a pivot axis that is
above the plane of said support platform to
pivot between an inclined position for receiv-
ing a cassette conveyed thereto from said
record/playback deck by said conveyor and
a loaded position whereat said received
cassette is added as the bottom-most cassette
to the stack in said output magazine; and

drive means for driving said conveyor to
convey the bottom-most cassette from said
input magazine to said record playback deck
and thence, after information is recorded on
or reproduced from the tape in said cassette,
to convey said cassette to said elevator
platform.

18. A system as claimed in claim 17,
wherein said conveyor includes a plurality of
cassette contacting members spaced therea-
long to convey a cassette from said input
magazine to said record/playback deck con-
currently with the conveying of a cassette
from said record/playback deck to said
elevator platform.

19. A system as claimed in claim 18,
further comprising a ramp beneath said
elevator platform; a bin adjacent said ramp;
and elevator drive means for selectively
pivoting said elevator platform to its loaded
position prior to the time that a cassette is
conveyed thereto so that when a cassette is so
conveyed, said cassette is driven onto said
ramp and slides into said bin. .

20. A system as claimed in claim 17, 18
or 19, wherein said support platform is
provided with a registration member along a
longitudinal edge thereof; and wherein said
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record/playback deck is provided with a -
guide member suspended therefrom to con-
tact a cassette conveyed thereto from said
input magazine so as to urge said cassette
against said registration member into predet-
ermined alignment as said record/playback
deck pivots to said second postion.

21. Multiple cassette record and/or play-
back apparatus substantially as hereinbefore
described with reference to the accompany-
ing drawings.

22. A record and/or playback system
incorporating apparatus as claimed in any of
claims 1 to 16 and 21. :

BARON & WARREN,
16 Kensington Square,
London W8 5HL.
Chartered Patent Agents.
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