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[57] ABSTRACT

A vertical record card can be held at selected levels in
sound recording or reproduction association with a
recorder-player adapted for cassette contained record

tape.

18 Claims, 10 Drawing Figures
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VERTICAL RECORD CARD ADAPTER FOR
RECORD TAPE MACHINE

Matter enclosed in heavy brackets[ Jappears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

The present invention relates to sound producing and
recording apparatus. Particularly, the invention relates
to means for enabling a record machine, of the type
adapted for sound reproduction from and recording on
cassette contained record tape, to operably manage
vertical record carriers or cards.

Conventionally vertical record carners or cards are
used as educational tools. To that end, a card has a pair
of parallel strips of magnetic medium adapted for hori-
zontal orientation when used. One strip 1s an instruc-
tional control, the other being for erasably recording
student attempts. |

Customary recorder-players for handling record
cards are exemplified in U.S. patents to MacChesney,
Nos. 2,603,006, 2,677,200 and 2,849,542. These are
not adapted to record on or reproduce sound from
record carriers of other physical forms, such as tape.
The special utility of prior recorder-players has tended
to limit use of educational programs on vertical record
cards.

It is an object of this invention to maximize employ-
ment of vertical record cards. To that end, an adapter
is provided which enables a record machine with means
for driving a cassette contained tape into intelligence
transfer with an electromagnetic transducer, to manage
a card carrier for records having parallel strips of mag-
netic recording medium. The adapter comprises a cas-
ing having a track for supporting a card carrier in a
vertical aspect; and is fashioned for releasable connec-
tion adjacent the transducer of the record machine.
Means associated with the adapter enable selective
adjustment of a card carrier between a first condition in
which a first carrier strip is registered with the trans-
ducer and a second condition in which a second carrier
strip is registered with the transducer. Openings in the
track enable reception of the driving means of the
record machine for moving the card carrier in the track
in operative association with said transducer.

IN THE DRAWINGS:

FIG. 1 is a top plan view of an adapter embodying the
invention mounted on a recorder-player machine, parts
of the adapter being broken away;

FIG. 2 is a perspective view of a portion of said ma-
chine, the adapter shown in dashed lines;

FIG. 3 is a perspective view of the adapter;

FIG. 4 is a view according to broken section line 4—4
on FIG. 1 and projected in a vertical plane, an alterna-
tive position of elements being shown in dashed lines;

FIG. 5 is a view in a horizontal plane according to
section line 5—S of FIG. 4;

FIG. 6 is a view similar to FIG. 5§, however, showing
parts alternately conditioned,;

FI1G. 7 is a view according to the broken section line
7—7 on FIG. 4 and projected in a horizontal plane;

FIG. 8 is a detailed view according to section line

8—8 of FIG. 5;
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FIG. 9 is similar to FIG. 8, however, showing parts
conditioned as in FIG. 6; and

FIG. 10 is a detailed view according to section line
10—10 on FIG. 5.

Referring now more particularly to FIGS. 1 and 2, a
recorder-player machine 10 for record tapes of the
type which are contained in a cassette (not shown) may
be conventional, except where noted to the contrary,
and comprises a housing 12. An upwardly opening well
14 fashioned in the medial portion of the housing is
defined by a deck 15, a forward wall 16 and a rear wall
17 (FIG. 5). A plurality of aligned windows, or open-
ings, 18, 20 and 22, respectively, expose an electro-
magnetic erase head 24, an electromagnetic reproduc-
ing-recording head 26, and a pinch roller 28. A driv-
able capstan 30 projects upwardly from deck 15 adja-
cent window 22 in operative alignment with pinch
roller 28 adjacent, though slightly spaced from, for-
ward wall 16.

A pair of laterally spaced-apart reel drive shafts 32
and 34 project upwardly through deck 15 into the well
14 and are adapted for releasably receiving a pair of
cassette contained reels (not shown). Shaft 34 1s ar-
ranged to provide torque to one of the reels for normal
tape takeup in the direction of arrow 33, whereas shaft
32 is adapted to provide tape rewind torque to the
other reel in the direction of arrow 33. A pair of locat-
ing pins 36 and 38 project upwardly from floor 1§ for
holding a cassette with its tape suitably registered be-
tween the capstan and the pinch roller for management
in housing 12.

A customary depressable button 40 is arranged on
machine 10 for energizing a circuit (not shown) to
move head 26 and pinch roller 28 into operable posi-
tions in their respective openings, as well as for condi-
tioning the machine for sound reproduction through
head 26 and for actuating shaft 34 for normal tape
takeup. A fast forward button 42 1s mounted adjacent
button 40 and is depressably arranged to actuate a
circuit (not shown) for rapidly dnving shaft 34 to en-
able fast tape takeup. A depressable rewind button 44
is arranged for energizing a circuit (not shown) for
driving shaft 32. Another depressable stop button 46 1s
arranged on housing 12 for deenergizing any therefore
energized circuits in machine 10 and to restore heads
24 and 26 and pinch roller 28, if operatively condi-
tioned, to an inoperative condition. Moreover, ma-
chine 10 has a customary volume selector 48 which is
rotationally mounted in casing 12 to control a conven-
tional circuit (not shown).

A depressable record button 50 (F1GS. 1,4 and 3) 1s
mounted for reciprocation on a fixed post 52 which
projects upwardly through casing 12. It has an elon-
gated spline 100 (FIG. 7) slideably arranged in bearing
102. Button 50 is arranged to control switch 56 (FIG.
4) having an arm 58 which projects upwardly through
a slot 61 in a fixed chassis member of plate 64 and a slot
62 in a plate 66. The latter is shiftably supported on

‘bearing means 65 within housing 12 above plate 64.

Arm 58 is arranged for clockwise movement with re-
spect to FIG. 4 about a pivot 60 in response to depres-
sion of said button to operate switch 56 which is nor-
mally in an *“off”’ condition. However, when the button
is depressed, the switch moves to an “*on’’ condition in
which a circuit is energized enabling recording through
head 26 while simultaneously a circuit in erase head 24
is energized and a circuit for sound reproduction
through head 26 is deenergized.
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Button 50 1s normally held in projected position by
an upwardly directed extension 86 of arm 84 compris-
ing releasable button holding means. Spring 87 having
an end anchored to said arm, and an opposite end
secured on fixed frame part 89, urges extension 86 to
button holding condition. This arrangement prevents
accidental depression of button 80, in which circum-
stance a commercial recording could be damaged.
However, arm 84 has a control extension 88 which
projects into well 14 through opening 90 in casing wall
17.

The parts are arranged and proportioned in a manner
such that when extension 88 is pushed into housing 12
through aperture 90, extension 86 will be withdrawn
from holding condition enabling button 50 to be de-
pressed against the action of spring 72 which normally
urges said button to a projected condition. Extension
88 is proportioned so that it will be pushed out of well
14 by mounting therein a conventional cassette carry-
ing a tape intended for recording.

To the latter end, spring 72 has a button engaging
bent upper section 76 and an anchored lower end por-
tion 77 which is rigidly secured to plate 66 below sec-
tion 76 by fastening means 75. The parts are arranged
and proportioned in a manner such that when spnng
section 76 is depressed, upon depression of button 50,
plate 66 will be shifted and draw arm 38 to condition
switch 56 for recording. Simultaneously, arm 358 will
register with and move through a slot 74 in downwardly
moving spring 72. A hook 59 on upper end portion of
arm S8 is fashioned and proportioned to enable spring
72 to cam over it as the spring moves downwardly, yet
engage the margin of slot 74 to hold spring 72 in its
active or plate shifted condition and said record button
50 depressed. |

When plate 66 is thusly shifted, erase head 24 will be
shifted from its position of FIG. 4 to an operative posi-
tion in which it is projected through window 18. This
results from movement of shelf 70 within the housing
upon which head 24 is carned. The shelf itself is mov-
able because it is carried on a vertical post 68 which is
rigidly secured to and projects upwardly from plate 66.

Switch 56 may also be operated independently of
record button 50 through the agency of auxiliary switch
actuating means comprised of a link 78 (FIGS. 4 and 7)
and having a slotted portion 81 through which arm 38
projects. Link 78 has an upwardly offset U-shaped
portion 83 with an opening or aperture 80 which 1s
aligned with a slot 82 (FIG. 2) in deck 15. Neither link
78 nor slot 82 is conventional.

Link 78 is slideably disposed between plate 66 and
plate 64 for movement between a first condition (sohd
line of FIG. 4) in which switch 56 is *“off"’ and a second
condition (dashed line of FIG. 4) in which said switch
is “on.”” Motivation of said auxiliary switch actuating
means may be through any convement tool propor-
tioned to be projected through slot 82 into slot 80.

An adapted assembly 92 (FIGS. 1, 2 and 3) com-
prises a casing 94 having a base 96 (FIGS. 4 and 3).
Adapter 92 is proportioned for reception in well 14 and
its base has a pair of holes 104 and 106 (FIG. 5)
adapted to accommodate reel drive spindles 32 and 34,
and a pair of holes 108 and 110 proportioned for re-
ceiving locating pins 36 and 38 for fixing the adapter in
a desired position in well 14. Said base also has a slot
112 (FIG. 5) which is disposd for alignment or registra-
tion with slots 80 and 82 in base 14 and link 78, respec-
tively. A slot 91 (FIG. 5) in the rear wall 93 of casing
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4

94 is adapted to accommodate extension 88 in an un-
tensioned condition.

The adapter is for enabling machine 10 to handle
record carriers of the type exemplified by a card 114.
Such carrier may be employed for instructional pur-
poses and to that end, card 114 has a pair of parallel
tracks of strips of magnetic medium 116 and 118 which
will adopt a horizontal aspect when the card 1s onented
in operable or vertical condition on machine 10. Strip
116 in the exemplary embodiment is the INSTRUC-
TOR strip and strip 118 is the STUDENT strip.

For enabling suitable handling of the card, the
adapter has a pair of slightly spaced-apart parallel walls
160 and 162 (FIGS. 8 and 9) which are adapted for
vertical orientation. Wall 162 is shown fashioned inte-
grally with casing 94 and wall 160 comprises an exten-
sion which has been turned or bent as substantially 90°
from base 96. Said walls define a track 164 (FIGS. 9
and 10) for holding said card vertically oriented. More-
over, for supporting a card so that it will not fall from
the track while intelligence is being transferred, the
adapter has a pair of forward wings 166 and 168 having
track extension which project beyond the sidewalls of
casing 94 through appropriate slots therein (FIG. 2).
The parts are arranged and proportioned so that when
the adapter is mounted on machine 10 and card 114 1s
mounted in track 164, the card will be disposed 1n
driveable engagement with capstan 30, with a selected
of strips 116 and 118 aligned for operable association
with transducer heads 24 and 26. Carrier adjusting
means 120 for strip selection includes a card shifter
180 in the form of an elongated platform for elevating
and lowering the card.

Management of the carrier adjusting means 1s exer-
cised through a manually operable member or button
122 (FIG. 3) which projects outwardly from casing 94.
The button may be moved forwardly and backwardly to
selected of first, second and third stations, the first
station (labeled STUDENT PILAY) being disposed
between the second station (labeled STUDENT RE-
CORD) and the third station (labeled INSTRUCTOR).

To enable movement of button 122 between its three
stations it is constrained for movement with a bearing
member 123, through a bearing opening 125 in which
saild button is reciprocative. An outwardly extending
bearing flange 124 is slideable in an upwardly opening
recess 126 in casing 94 in which said flange is retained
by means of a recess cover 136. Flange 124 has three
downwardly facing notches 140, 142 and 144 corre-
sponding to the second, first and third button stations,
respectively. The notches are proportioned for recep-
tion of a spring urged ball detent 138 for releasably
holding said button at selected of said stations.

A spring 132 having an upper end portion mounted
within button 122 normally urges the latter to a pro-
jected condition from casing 94. In such condition, the
button is prevented for sliding to its second station by
an abutment 134 which herein defines a well within
which the spring of detent 138 is mounted and which 1s
fixed in the path of a flange 127 integral with said but-
ton.

However, button 122 is secured to the upper end of
a vertical post 130 about which spring 132 1s mounted.
The post, in turn, is reciprocative through an opening
in a table 128 which is ngidly secured by suitable fas-
teners 131 to a downwardly extending projection or

wall 135 carried from bearing 123 and against which
the lower end of spring 132 bears. Although well 134
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has a depending aspect, it is proportioned so that it may
be cleared by flange 127 when button 122 is manually
depressed to enable the button to be slid to its second
station. Thereafter, upon release of manual force, the
button will be maintained in a depressed condition by
latching engagement of the well bottom with flange
127.

A bracket 146 (FIG. 4) is rigidly secured to button
122 by suitable fasteners 147 which secure an end of
said bracket to flange 127. A downwardly projecting
pin 148 is secured from said bracket in alignment with
apertures or slots 80, 82 and 112, The parts are propor-
tioned in a manner such that upon depression of button
122 sufficient to enable its movement to its second
station, pin 148 will pass through slots 82 and 112 and
engage in aperture 80. Accordingly, as the button is
moved from its first station (solid line of FIG. 4) to its
second station (dashed line of FIG. 4), link 78 will
move switch arm 58 to change the condition of switch
56 from “Off”’ to “On” and enable recording.

A lug 190 (FIG. 5) which is integral with and extends
longitudinally of projection 135 is arranged for actuat-
ing a pair of levers 182. The latter members are sym-
metrically arranged within casing 94 for rocking move-
ment about a pair of spaced-apart pivots 184 which
project upwardly from a fixed plate 170. A rear portion
172 (FIG. 4) of said plate is secured to base 96 by nvets
or the like 173.

Shifter 180 is slidably mounted on base 96 under a
forward and upwardly offset portion 174 and plate 170,
and carries a pair of upwardly projecting laterally
spaced-apart pins 178. These are slidably engaged in a
pair of slots 176 in said plate and are proportioned in a
manner such that they pivotally engage in a pair of
recesses 192 fashioned in the outer ends of levers 182.
Slots 176 are proportioned for sliding movement of
pins 178 between front and back positions, thereby to
move the shifter between a card support condition
(FIG. 8) in which STUDENT strip 118 is operatively
aligned with heads 24 and 26, and a withdrawn condi-
tion (FIG. 9) in which INSTRUCTOR strip 116 is in
operative association with said heads.

Levers 182 have inner end portions 186 which are
disposed in front of wall 135 and anchored to one end
of an expansion spring 188. The opposite end of said
expansion spring is secured to a fixed part for holding
levers 182 in a normal condition in which shifter 180 is
disposed in its support condition (FIG. 8). Lug 190 1s
proportioned so that it will engage lever inner end
portions 186 when button 122 is in its first station with-
out tensioning spring 188. In consequence, while the
bottom is at its first station, and when the button 1s
moved from its first to its second stations (rearwardly),
shifter 180 will be conditioned for supporting card 114.
As button 122 is moved from its first to its third condi-
tion (forwardly), lug 190 will rock levers 182 against
the tension of spring 188, from the condition of F1G. S
to the condition of FIG. 6 and accordingly move the
shifter to a nonsupport condition.

It is intended that a student should not be able to
alter intelligence which has been recorded on IN-
STRUCTOR strip 116. However, alternation of intelli-
gence may be required. To that end, means for actuat-
ing switch 56 independently of button 122 comprises a
key 152, which is intended to be in possession of an
instructor and is removably mountable in a keyhole
150 in casing 94. An arm 158 (FIGS. § and 10) is
slideably mounted on base 96 in alignment with exten-
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sion 88 for moving arm 85 to release record button 30.
An expansion spring 159 normally draws arm 158 to a
condition in which it is disengaged from extension 88.
However, key 152 has a lug 154 which is proportioned
for engaging an extension 156 of arm 158 and urging
said arm, against the action of spring 159, into button
releasing engagement with said extension 88. Accord-
ingly, upon rotation of the key, clockwise from the
condition of FIG. §, toward a position 90° therefrom,
switch 56 may be actuated to permit recording upon
depression of record button 50.

The foregoing arrangement enables a student to re-
cord intelligence in magnetic medium of strip 118 and
play back such record while the card 114 is elevated,
that is to say, while carrier adjusting means 120 is dis-
posed at its second and first stations, respectively.
However, without key 152, intelligence in track 116
cannot be tampered with. This arrangement provides
an advantage over prior art recorder-players for verti-
cals records with which intelligence in an instruction
track, either through inadvertence or design, can be
modified without authonzation.

We claim:

1. An adapter for enabling a sound recorder-repro-
ducing machine, having a deck surface which defines a
cassette receiving station and also having means for
driving the record tape in a cassette mounted thereon
into intellipence transfer association with an electro-
magnetic transducer adjacent said driving means, to
handle a record card having parallel tracks of magnetic
recording medium, said adapter comprising:

a casing, mountable to said cassette receiving station,
having a track forming a substantially linear path
for guiding a record card mounted therein;

means associated with said casing for selectively
transversely adjusting a record card mounted In
said casing track between a first condition in which
a first recording track is registered with said trans-
ducer and a second condition in which a second
recording track is registered with said transducer;

said casing track, when said casing is mounted on
said machine, being aligned with said drive means
and said transducer and having openings therein
for receiving said drive means and said transducer
permitting said drive means to move a record card
in said casing track in an operative association with
said transducer.

2. An adapter according to claim 1 in which said

carrier adjusting means comprises.

a carrier shifter arranged in said casing, for move-
ment between a first aspect to support said first
track in registration with said transducer and an-
other aspect in which said second track in registra-
tion with said transducer; and

a manual member movable between a first station
and another station and coupled to said shifter for
moving said carrier shifter for a position external
said housing.

3. An adapter according to claim 2 in which said
carrier shifter is a platform arranged to move in a hon-
zontal plane for supporting a carrier in vertical orienta-
tion at a horizontal level in which the lowermost of said
recording tracks registers with said transducer.

4. An adapter according to claim 2 in which said
manual member is arranged for movement between
said first station and a second station for enabling re-
cording through said transducer on one of said record-
ing tracks while said shifter is disposed in said first
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aspect, and characterized by means arranged for move-
ment through said casing in response to said manual
member for actuating a recording switch on saxd ma-
chine as said manual member is moved to said second
aspect.

5. An adapter according to claim 4 further character-
ized by means for limiting movement of said actuating
means when said manual member is moved to said
second station.

6. An adapter according to claim 4 characterized by
means for permitting actuation of a record switch on
said machine.

7. An adapter according to claim 3 wherein the man-
ual member is mounted for reciprocation through said
casing between a depressed and an extended condition
and characterized by a spring urging said member to
said extended condition, an abutment arranged 1n a
casing for preventing movement of said member to said
second station while in said extended condition.

8. An adapter according to claim 7 wherein the abut-
ment is proportioned to enable movement of said mem-
ber from said first to said second station when said
member is in said depressed condition.

9, An adapter according to claim 7 characterized by:

coupling means comprising a pair of rockable levers
movable between a normal position in which said
shifter is disposed in one of its aspects and a second
condition in which said shifter is disposed in its
other aspect and arranged in the path of movement
of said manual member; and

a pair of pins connecting said levers and said platform
responsive to the condition of said manual member
for moving said shifter. |

10. A combination according to claim 9 in which said
platform is arranged for movement onto and off of said
track.

11. A recording-reproducing machine for sound re-
cords in a magnetic medium and comprising.

a body having opposed sides and an upwardly open-
ing well for optionally receiving a tape cassette
therein;

a casing releasably retained in said well and having a
track aligned along one side of said well for sup-
porting a vertical record card,

a pair of spindles arranged in said well for supporting
a cassette containing a pair of reels of record tape
when said casing is out of said well;

said casing including means for accommodating said
spindles when said casing is disposed in said well;

drive means located in said well adjacent said one
side for optionally driving either a tape in a cassette
mounted in said well or driving a record card sup-
ported in said casing when said casing is mounted
in said well;

an electromagnetic transducer means located adja-
cent said one side of either intelligence transfer to
and from a record card in said track or to and from
a cassette tape,

means located in said well adjacent said one side for
either erasing a record in the medium on said card
or a tape in a cassette;

first switch means for manually conditioning said
machine for sound reproduction through said
transducer means;

second switch means for conditioning said machine
for recording through said transducer means;

means associated with said body for normally dis-
abling operation of said second switch means; and
means on said casing for manually overcoming said

disabling means.

1O
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12. A combination according to claim 11 in which
the casing has opposed extensions projecting beyond
said body for extending said supporting track beyond
said sides. |

13. A combination according to claim 11 in which
the machine is characterized by a pair of pins arranged
in said well for registering cassette contained record
tape with said transducer means and said erasing
means.

14. A combination according to claim 11 wherein
said second switch means comprises a recording switch
in said body and a manually operative member project-
ing from said body for operating said recording switch
and normally disposed in a disabled condition, and
further characterized by means associated with said
casing for operating said recording switch indepen-
dently of said manually operative member.

15. In combination with an audio tape device compris-
ing a playback transducer, a storage space for accommo-
dating a supply of elongated audio record tape in wound

20 form, and drive means for pulling said tape from the
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winding and moving it at a constant playback speed past
said playback transducer; an attachment for adapting
said audio device to play back a recording on a substan-
tially planar record card, said attachment comprising:

a base member removably disposed within said tape
storage space of said audio device in a predetermined
position; |

means on said base member defining a guide channel
for said card to slide through, and arranged so that
the path of said card through said channel goes past
said playback transducer and said drive means, said
guide channel defining means being configured to
provide operative access for said playback transducer
to said card and for said drive means to said card,
whereby said drive means drives said card through
said guide channel past said transducer at said con-
stant speed to play back the recording on said card.

16. The combination of claim 15; wherein said tape

storage space is defined by a horizontal deck, said con-
stant speed drive means includes a driven capstan rising
vertically from said deck and a pinch roller movable
horizontally into opposable relation with said capstan for
drivingly gripping said record tape therebetween;
wherein.

said base member horizontally overlies said deck;

said channel-defining means comprises a wall upstand-
ing from said base member to define a front bound-
ary of said channel,

said wall is configured by being relieved to allow said
record card to have access to said playback trans-
ducer and pinch roller;

and said base member is configured to permit said
capstan to project upwardly at a location immedi-
ately behind said channel;

whereby said pinch roller moves horizontally through
said wall relief into contact with said record card in
said channel to press said card into driving engage-
ment with said capstan.

17. The combination as in claim 16, wherein said

audio tape device is of the reel-to-reel type in which sup-

60 ply and takeup spindles project upwardly from said deck;

wherein.
said base member is relieved 1o provide clearance for
said spindles.
18. The combination as in claim 16, wherein said wall

65 relief to provide card access to said playback transducer

and said pinch roller is at least one aperture in said wall,
and the base member is configured by a clearance open-

ing to permit the upward projection of said capstan.
* L S S
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