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AUTOMATIC CONTROLS FOR TAPE PLAYERS 0F 
CARTRIDGE TYPE 

The invention achieves these objectives by novel elec 
tromechanical linkage, movable relative to the cartridge and 
its tape. A preferred form of the invention includes-in addi 
tion to the usual motor-driven, tape-driving capstan-a sole 
noid-actuated and motor-controlled mechanism for properly 
adjusting apickup head relative to the tape. 

This mechanism, which also cooperates with means for ef 
fecting a‘number of associated control functions, will now be 
explained more fully with reference to the drawing appended 
hereto, wherein: 

, FIG. 1 is a perspective view showing the preferred form of 
the new tape player, together with different cartridges which 
can be played thereon. . 

_ FIG. 2 is a schematic plan view of a portion of a four-track 
tape, provided by one of the cartridges. . 

FIG. 3 is a perspective view schematically showing internal 
construction of the automatic tape player, in an orientation 
similar to that of FIG. 1. 

FIG. 4 is a plan view of such internal construction of an au 
tomatic tape player, in an orientation similar to that of FIG. 1, 
but showing the same in somewhat modi?ed and less sche 
matic form. 

FIGS. 5 and 6 are side and end views, partly in section, 
taken respectively along lines 5-5 and 6—6 in FIG. 4. 

FIG. 7 is a view generally similar to FIG. 2 but showing an 
eight-track tape which can be played on the apparatus of this 
invention. FIG. 8 is a fragmentary plan view of a unit specially 
adapted to play cartridges of certain form, shown in FIG. 1, 
which are sometimes used with the tapes of FIG. 7. 

FIG. 9 is an electro-mcchanical diagram for the new tape 
player. 

Referring ?rst, for general orientation, to FIG. 1: player 10 
is shown with two cartridges ll, 12, each cartridge containing 
a tape with some number of programs magnetically recorded 
thereon. Each program can be played, typically in 20 or 30 
minutes, during which time the entire tape is unwound and 
rewound once. Cartridges l1 and 12 are shown separately 

- from player 10, but it will be understood that in the actual 
playing of a program one of these cartridges is supported on 
top surface 13 of the player. The cartridge must be suitably 
oriented on this surface, which can be done with the aid of 
guide 14 in cooperation with player capstan 15. Each car» 
tridge has its tape 16 stored therein in form of an endless loop 
or coil 17, wherefrom successive tape portions are centrally 
removed, as indicated at 18, and whereto the tape is 
peripherally returned at 19. 
When cartridge 11 is placed on player surface 13 and 

suitably abutted against capstan 15, a lower front surface of 
the cartridge depresses switch actuator 20, thereby starting 
the tape-driving capstan motor. The initial switch operation 
also causes activation of a pressure roller 21, which until then 
was in a lower position below player surface 13 (also 'see FIG. 
3), and which at this time is tilted up through an aperture 22 in 
surface 13 and a corresponding aperture 22' in the underside 
of cartridge 11. When suitably erected, this roller engages the 
back of tape 16 and presses this tape against capstan 15, 
through a further aperture 23 in a front surface of the car 
tridge. The roller shaft then also locks the cartridge to the 
player. In addition, still other control operations are automati 
cally initiated by start switch 20, as will be described 
hereinafter, to cause tape 16 to be drive properly past record 
reading pickup head 24, this head being in contact with the 
tape through front aperture 23 of the cartridge. Included in 
the control program are a series of operations whereby pickup 
head 24 is so positioned that record reading devices, forming 
part of this head, are accurately positioned with respect to 
record tracks on tape 16. 
As indicated in FIG. 2, provision is made for initially posi 

tioning two record reading points of said head, generally 
shown at 25, 26, on record tracks 27, 28 for a stereophonic 
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record tracks 29, 30 which can be utilized in a later phase of 
the automatic program performed by the apparatus, as will be 
explained hereinafter. Of course player 10 (FIG. 1) also has 
the usual control knobs 31, 32 for controlling tone, volume, 
and other characteristics of the playback through electronic 
equipment (not shown). The entire player unit can be sup 
ported on the underside of the dashboard of an automobile, by 
bracket 33. 

Referring now to FIG. 3: tape 16 is shown in contact with 
capstan 15, which is an upper end piece of a vertical shaft 34 
driven by ?ywheel 35. A belt 36 is driven by pulley 37 on out 
put shaft 38 of drive motor 39 to rotate shaft 34 and cap'stan 
15. Electric energy is supplied to the motor through suitable 
connections under the control of the aforementioned start 
switch 20, as is generally indicated by line 41. 

According to the invention additional connections are pro 
vided, which are generally indicated at 40, and whereby elec 
tric energy is supplied to a solenoid 42 for automatic per 
formance of certain control actions. Plunger 43 of the sole 
noid has a link 44 connected thereto, which is pulled for- ' 
wardly by a spring 45. When the solenoid is energized the 
spring force is overcome and the plunger and link are moved 
rearwardly from the illustrated position. The rearward motion 
of link 44 causes similar motion of a second link or clip 46, 
yieldably connected with link 44 by pin and slot connection 
46' in extension 47. In a rear portion of the mechanism, ad 
jacent solenoid 42, clip 46 has a transverse extension 48 for 
latching purposes, and also has longitudinal extension 49 for 
switching ‘ purposes. Both extensions are shown in forward 
position but when the solenoid is energized they move rear 
wardly, the clip being guided by stationary bearings or sup 
ports 50, 51 to enforce longitudinal motion. A compression 
spring 52 surrounding switching extension 49 normally urges 
the clip forwardly into the illustrated position, but the force of 
solenoid 42 is sufficient to overcome the force of this spring, 
together with that of the aforementioned spring 45, to move 
links 44, 46 and the extensions thereof rearwardly. The ensu 
ing latching and switching actions will be described presently. 

It is to be noted that in further accordance with the inven 
tion, clip 46 also has a transversely extending pin 53 secured 
thereto which is adapted to contact a further link 54, pivoted 
for vrocking motion on hearing means 54'. An additional 
spring, schematically shown at 55 and anchored at 56, is ar 
ranged to rock this link 54 into upright position, as indicated 
in broken lines. However, when the solenoid linkage is in nor 
mal forward position as shown, prior to energization of the 
solenoid, pin 53-holds link 54in horizontally tilted position, as 
is indicated in full lines. When the solenoid linkage then 
moves rearwardly, pin 53 releases link 54 and allows rocking 
motion of this link which is enforced by spring 55.- The rocking 
motion of the link causes erection of pressure roller 21, this 
roller being mounted on the link as shown and being caused by 
the indicated motion to press record tape 16 against capstan 
15, see the broken line showing. At the same time, as already 
noted with reference to FIG. 1, shaft 21' of pressure roller 21 
rises through aperture 22 in top surface 13 of tape player 10, 
and alsovthrough aperture 22' in cartridge 11, hereby locking 
this cartridge to the tape player. 

Still another pin 57 is provided, which is connected to 
rocking link 54 in transversely extending position to engage a 
forked lever comprising pin follower arms 58, 59 and cam 
shifting arm 60. The latter arm is in engagement with ?anges 
61, 62 secured to shaft 63 of a pickup head controlling cam 
64. Lever fork 58, 59, 60 is pivoted at 60-1. The lever and 
?ange elements serve to move shaft 63 and cam 64 longitu 
dinally. For this purpose pin 57 engages one tine 58 of fork 58, 
59, 60 when control link 54 is rocked from broken line posi 
tion to the indicated full line position, whereas this pin en 
gages the other tine 59 of the fork upon the opposite rocking 
of control link 54. It will be seen that erection of link 54 and 
pressure roller 21 causes forward shifting of cam 64, while the 
opposite motion causes rearward shifting of this cam. In addi 

program. Also provided according to FIG. 2 is a second pair of 75 tion, the cam can'be rotated by a ratchet link 65, actuated by 
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an extension 66 of solenoid link 44 and turning a ratchet 
wheel 67. 1 

The elements described up to this point are brought into ac 
tion when the user deposits a cartridge 11 on player surface 
13, FIG. 1. He normally slides this cartridge along guide 14 
until the front end of the cartridge reaches capstan 15 and 
reading head 24. Such insertion of the cartridge is not im 
peded by pressure roller 21, which at this time is depressed 
below player surface 13 by pin 53, FIG. 3. When the cartridge 
has been moved to proper position, a front portion of its walls 
depresses the actuator of start switch 20. This switch, as al 
ready noted, then energizes player motor 39 and solenoid 42 
through the circuits schematically shown at 40 and 41. Ener 

_ gization of motor 39 causes rotation of shaft 38 with pulley 37 
thereon, and this pulley, by means of belt 36, then rotates 
?ywheel 35 and thereby capstan 15 to drive tape 16. 
Meanwhile the operation of solenoid 42, caused by start 

, switch 20, has initiated a number of control actions, beginning 
with rearward motion of plunger 43, link 44, and clip 46 with 
pin 53. Upon this motion of pin 53, rocking link 54 no longer 
is held down by this pin, and spring 55 then is free to tilt the 
rocking link into such position as to erect pressure roller 21 
through and cause it to press tape 16 to capstan 15. 

This erected position of the pressure roller is best shown in 
FIGS. 4 and 5. The mechanism is caused thereby to initiate 
unwinding of tape 16 (FIG. 4), and return of the same to reel 
17, as successive portions of this tape are engaged by capstan 
15 and guided by roller 21. The tape accordingly moves over 
program reading head 24, enabling this head to read one of 
the programs recorded on the tape and in response thereto to 
supply suitable audio signals to a loudspeaker (not shown). 
Proper speed of tape motion is maintained by capstan ?ywheel 
35 (FIG. 5). .' g 
The initial rearward motion of link 44 (FIG. 4) also causes 

extension 66 of this link, through pawl 65, to turn ratchet 
wheel 67 a predetermined angular distance and thereby to 
turn cam 64, which vertically adjusts pickup head 24. In addi 

- tion, the aforementioned rocking motion of link 54, shared by 
pin 57 on this link, initially causes fork lever 58, 59, 60 to shift 
cam 64 into rearward position. As a result of these initial ad 
justments, pickup points 25, 26 (FIG. 2) are then aligned with 
record tracks 27, 28. 
The so established position of mechanical elements of the 

player is maintained during the playing of the program. This is 
done mechanically, and without continued energization of 
solenoid 42, by means of a latching mechanism best shown in 
FIG. 4 and FIG. 6, and which remains in active or latching 
position so long as motor 39 operates. The solenoid itself is 
promptly deenergized. For this purpose, rod 49 on solenoid 
actuated clip 46 operates limit switch 20' when solenoid 42 
has moved bar 44 and clip 46 rearwardly and the switch then, 
by the circuitry schematically shown at 41 (FIG. 3), deener 
gizes the solenoid while the motor continues to run. The ap 
paratus thereby avoids trouble due to solenoid hum. As soon 
as the solenoid has been deenergized, plunger 43 and link 44 
are moved forwardly by spring 45. Clip 46, however, remains 
in rearward position, its extension 48 being held by a latch 68. 
This latching-in of clip 46, and simultaneous forward return of 
bar 44, is allowed by pin and slot connection 46’. Only when 
the circuit of motor 39 is opened, as will be shown hereinafter, 
and when the motor accordingly stops, extension 48 is un 
latched. This is done by a lever 69, pivoted at 69’ and 
operated by centrifugal control means 70 on motor shaft 38. 
While the motor runs, the linkage of centrifugal control means 
70 ?ies outwardly, holding a control slider 70' in raised posi 
tion. When the motor stops, slider 70’ falls down, tilting lever 
69, which in turn tilts latch lever 68, freeing clip extension 48. 
Modi?ed tape and cartridge. 
The new player accepts a variety of types of cartridges. For 

instance the user can insert a cartridge 12 containing a tape 
with four pairs of sound tracks, FIG. 7, in lieu of the two pairs 
‘of tracks‘on ‘the tape of FIG. 2. When cartridge 12 is played 
the pair of pickup elements 25, 26 is ?rst indexed with a ?rst 
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pair of record tracks 71, 72, then with a second pair 73, 74, a . 
third pair 75, 76, and ?nally a fourth pair 77, 78. Such index 
ing becomes possible when cam 64 has been shifted along the 
axis of shaft 63 (FIG. 3) in such a way that cam follower 79, 
supporting pickup head 24, engages the front portion of the 
cam, as shown. The indexing is then perfonned by periodically 
operating ratchet 67 to turn cam 64 a suitable angular 
distance. 
According to one aspect of the invention, automatic shifting 

of cam 64 along the axis of shaft 63 is performed by moving 
solenoid follower clip 46 and extension 53 so as to turn link 
54, rod 57 and fork 58, 59, 60 into the position shown in full 
lines. Automatic turning of the cam then is performed by rear 
ward movement of solenoid link 44 and extension 66, which 
reciprocates pawl 65. 

In order to maintain the indicated full-line position of link 
54 during the use of an eight-track tape (FIG. 7), cartridge 12 

' for this tape has a solid bottom, in contrast to cartridge 11 the 
bottom of which is perforated by aperture 22' (FIG. 1). The 
solid bottom of the cartridge prevents pressure roller 21 from 
being erected by its actuating spring 55 (FIG. 3), when sole 
noid plunger 43 and links 44, 46 are moved rearwardly. The 
roller presses the cartridge upwardly against suitable guides ' 
(not shown). . 

In order to lock cartridge 12 in place, the apparatus has a 
locking device 80, shown in FIG. 8, and comprising a bearing 
ball 81 and a holder 82 for the same. This holder, and a 
reduced end portion 83 thereof, are guided in suitable 
bearings 84 and are urged by a spring 85 into engagement with 
cartridge 12. A notch, 86 in the side of the cartridge is pro 
vided for reception of bearing ball 81. When the holder is en 
gaged it presses cartridge 12 to the left, where a suitable guide 
(not shown) can be provided. In order to press tape 16 (FIG. 
3) against driving capstan 15, cartridge 12 has a built-in pres 
sure roller 87 (FIG. 1 ). 

Referring ?nally to FIG. 9: battery B of the vehicle contain 
ing the new tape player is connected to this player through ig 
nition switch I and on-off switch 0. Electrical connection is 
made from the battery and switch system to solenoid 42 by 
conductor 40, and to motor 39 by conductor 41. Interposed 
on conductors 40, 41 are normally open switch elements 
shown respectively at 20-1 and 20-2, which form part of 
switch 20 controlled by the insertion of cartridge 11 in the 
player. So long as a cartridge is and remains inserted, switch 
20-2 is closed and motor 39 rotates. Switch 20-1 is also 
closed, causing energization of solenoid 42 through nonnally 
closed switch 20’. When the solenoid is energized its plunger 
43 and link 44 operate the control mechanism for pickup‘24, 
placing the pickup head in one of its several positions in- _ 
dicated here in full and broken lines. Link 44 then also shifts 
the cam ratcheting surface 66, and at the same time operates 
locking and latching assembly 54, 68 by control clip 46, which ' 
by means of rod 49 opens switch 20'. The latter operation 
deenergizes solenoid 42 and causes plunger 43 and bar 44 to 
return toward left under the action of spring 15, while clip 46 
remains latched at 68. The latching effect is discontinued only 
when motor circuit is opened at I or 0 and when, as a result, 
motor 39 is stopped. Link 69 then causes clip 46 to return 
toward left, as indicated above, and roller 21 then is forced 
into horizontal position by forwardly returning pin 53, thus al 
lowing removal of cartridge 11 from the player. 
Normal operation of the apparatus can now be reviewed 

once more, with reference to FIGS. 1 and 3. It begins with in 
sertion of a cartridge in player 10, which automatically ener 
gizes circuits 40, 41 through start switch 20 and normally 
closed limit switch 20' (FIG. 3) to energize motor 39 and sole 
noid 42. The solenoid is promptly deenergized at 20' but only 
when its link 44, by extension 66, has operated pawl 65, 
against the return spring thereof, to cause ratchet 67 and cam 
64 to turn by one angular step and thereby to readjust the in 
dexing of pickup head 24 relative to tape 16 from position for 
playing the last tracks of the previous tape to the proper posi 
tion for playing the initial tracks of the new tape. This read 
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justrnent of the pickup head is also affected by the construc 
tion of the tape cartridge. If this cartridge is of type 11, having 
aperture 22' indexed with player aperture 22, the rearward 
motion of solenoid link 44, clip 46 and clip extension 53 frees 
link 54. Activating spring 55 of this link then causes the link to 
turn to vertical position, thereby shifting lever fork 58, 59, 60 
and cam 64 into forward position to engage the rear section of 
the cam with pickup carrier 79. 
There follows the normal playing operation, as capstan 15 is 

driven by motor 39 to unwind and rewind tape 16. Incident to 
this operation, when the user desires to shift from one set of 
program tracks 71, 72 to another, for instance to tracks 73, 74 
(FIG. 7), he can operate a switch S8 (FIG. 9), in parallel with 
20', thereby re~energizing solenoid 42 and again operating 
pawl 65 and ratchet 67. Meanwhile clip 46 remains latched. 
On completion of the program, switch 0 or in some cases ig 

nition switch I is opened. This de-energizes motor 39, thereby 
terminating the tape motion. This also causes centrifugal con 
trol slider 70’ to slide down on shaft 38, operating lever 69 and 
latch 68 and thus causing clip 46 to become unlatched. The 
linkage then returns to normal forward position, shown in full 
lines in FIG. 3. As a result, cartridge 11 no longer is locked in 
by the shaft of roller 21, and can be removed from the player. 
While only one embodiment of the invention and some 

‘modi?cations of speci?c features have been described, the 
details thereof are not to be construed as lirnitative of the in 
vention. The invention contemplates such variations and 
modi?cations as come within the scope of the appended 
claims. 

Iclaim: 
1. A tape handling machine including a tape deck carrying 

elements adapted to reproduce the tape of endless reel car 
tridges placed in play position on said deck, said cartridges 
being of different types having different numbers of recorded 
tracks disposed at di?erent positions transverse to the width of 
said tape, one type of cartridge having a built-in pinch roller 
and another type of cartridge having an aperture through 
which a pinch roller may be moved into contact with the tape, 
said machine including: a capstan disposed to drive the tape of 
a cartridge placed in play position on said deck; pinch roller 
means cooperable with said capstan and movable between a 
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6 
motor means for driving thecapstan; a pickup head; means 
supporting said head above said deck for transverse move 
ments with respect to the width of said tape of an inserted car 
tridge of either type whereby to index said head with respect 
to the tape; cam means having portions de?ning ?rst and 
second series of surfaces for moving the pickup head trans~ 
verse the width of the tape, said ?rst series corresponding to 
track positions on the tape of a cartridge of said one type and 
said second series corresponding to track positions on the tape 
of a cartridge of said other type, whereby to adjust said head in 
correlation with the position of any selected track on the tape 
of an inserted cartridge of either type; switch means for ener 
gizing said motor means in response to placement of a tape 
cartridge of either type in play position on said deck; and 
means for moving said pinch roller means to said second posi 
tion in engagement with the tape of any cartridge of said other 
type placed upon said tape deck and for controlling said cam 
means to index said head with respect to the tape in ac 
cordance with the position of the tape track to be played, said 
last recited means including a solenoid and second switch 
means energized in response to placement of'a cartridge of 
said other type upon the tape deck, and linkage actuated by 
said solenoid to move to a position in which it releases said 
restraining means and imparts such movement to said cam 
means as to select said second series and adjust said head 
transverse the tape in correlation with the selected track on 
such tape, said machine being further characterized in that 
said cam means is mounted for movement translationally, to 
select as between said ?rst_an_d second series, and rotationally 
to de?ne head positions Within each serres and transverse the 
width of the tape; and that said pinch roller means is mounted 
for swinging movements between said ?rst position underlying 
a cartridge on said deck and said second position in which it 
passes through the aperture of a cartridge of said other type 
and makes contact with the tape of such a cartridge; and said 
linkage includes ?rst linkage means translationally movable by 
said solenoid, and a second linkage means pivotally movable 
in response to translational movements of said ?rst linkage 
means, movement of said ?rst linkage means serving to release 
said restraining means and to adjust said cam means rota 
tionally, and movement of said second linkage means serving 
to pivot said pinch roller means to its second position and to 
adjust said cam means translationally, whereby to select one 
of said two series. 
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Column 1, immediately after the title, the following two para 
graphs should be inserted: 

-- Apparatus of the indicated type is used particularly in 
automotive vehicles. For use in such a player a variety of tapes 
are available, including for instance tapes with four tracks for 
successively playing two different stereo programs, and also in 
cluding tapes which have more tracks thereon, for example twice 
as many program tracks. Heretofore, when the driver desired for 
instance to switch from the playing of a four-track tape to eight 
track tapes, it became necessary for him not only to exchange 
cartridges inserted in the player, but also manually to perform 
certain track selection and control operations, by manipulating 
a lever or control button. This need for manual’ adjustment and 
operation tended to divert the driver‘s attention, thereby caus 
ing a safety hazard. Recognition of such hazard, in turn, tendec‘ 
to interfere with public acceptance of cartridge players. 

- It is a ‘primary object of this invention. to make the use 
of tape cartridges, and mainly the selection of programs stored 
thereon, more automatic. It is a further object to provide a 
player which accepts and plays different tapes, stored in differ 
ent cartridges. It is another object to provide means to auto 
matically bring a cartridge and its tape into proper relation 
ship with a motorized capsan and with a magnetic pickup head in 
the player, on insertion of the cartridge in the player, to per 
form automatic operations for locking the cartridge in/place, 
periodically to re-arrange the pickup head relative to the tape, 
and to perform automatic operations required for further program 
selection, on completion of a program. - 

L- ‘Signed and sealed this 7th day of November- 1972. ‘J 
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EDWARD M.FLETCHER,JR. ROBERT GUTTSCHALK 
Attesting Officer Commissioner of Patents 


