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[57] ABSTRACT

The invention relates to a magnetic tape cassette and
a tape recorder for use with such a cassette. More spe-
cifically, the invention relates to the provision of mov-
able means within the cassette, which means—in a first
position—hold the magnetic tape taut and prevent
movement of the reels in the cassette and—in a second
position—release the magnetic tape and the reels,
which may then be rotated by the tape recorder, the

tape being guided only by means attached to the re-

corder. Magnetic head positioning means provided on
the recorder are adapted to adjust the position of mag-

netic heads, which are rigidly mounted on a head plate
“which is movable relatively to the tape, to the desired

position for recording and reproduction.

14 Claims, 8 Drawing Figures




Reissued Nov.23,1976  sSheet 10f3  Re. 29,049

90

49 89 7091 109 5396

ARRARRR TS PN AT AAIR AT AR AR N 1

___—“H-'*-
peppery .

60 AT ey IR : '*L‘-'-'-'E""w 0
1 srmTreTITOTY \y; —— ;l:—p , -

e NI ; ;;;s:!':.| =
:.'_.;.:..:."..‘:::..:'"_.._“"‘_":‘ ;::.___.._i__--“':li- ) II A‘ ns

72 tttttttt v I tttttttttttttt iEl-' ;\.‘l_l_ r

P77 72V A WRI 22 AL S /
24 W S S A S -

"B (W3 1008 92 7

W

Fig.4




‘Reissued Nov.23,1976  sheet20f3  Re. 29,049

87
88
77

e ey e e e e e e

LD P | R




- Reissued Nov.23,1976  sheet3of3  Re. 29,049

121 133 128 26 28 3 K3 B 27 134 122
—.—-—--—--——gw--ﬂ-—-’;

!
/

123 =\ 1] A0 = . 124
< N
_.
\ 140 - u?
120
Fiq. ©

125 127 -3 26




Re. 29,049

1

 TAPE RECORDER AND MAGNETIC TAPE
CASSETTE WITH MOVABLE TENSIONING AND
BRAKE MEANS -

Matter enclosed in heavy brackets L 1 appears in the
original patent but forms no part of this reissue specifi-
cation: matter printed in italics indicates the additions
made by reissue. B

This invention relates to a tape recorder with a mag-
nctic tape cassette, the latter consisting of a substan-
tially rectangular housing having a bottom wall, a top
wall and side walls and containing one or more recls
adapted to carry.packs of magnetic tape, the reels and
magnetic tape. being driven by spindles and capstans
provided on the tape recorder and adapted to pass
through openings in the bottom and/or top walls of the
cassette, the recording and reproduction of signals
after the cassette has been placed in position on the
recorder being effected by means of recording or re-
producing heads which are provided on the recorder
and which, together with at lcast one pressure roller,

are adapted to cnter at least one opening in the front

wall of the cassette to bear against the magnetic tape
passing along said front wall on the inside thereof.

Tape recorders using cartridges enable magnetic

tapes to be handled morc simply and safely than tape
recorders employing.reels of tape or tape packs, the
handling of which is troublesome and time-consuming
and almost inevitably leads to damage to the tape.
The requirements placed on high-quality tape record-
ers used in the studio or for data processing are very
exacting as regards tape pace and tape guidance. Desir-
ably, such equipment should be operable by unskilled
personnel without the quality of the recording or play-
back results being impaired., - - |
The prior art includes tape recorders which use reels
or packs of magnetic tape and which ensure adequate
tape guidance, thus making the recorders suitable for
all applications, by the provision of all of the means for
guiding and driving the tape in or on the recorder, the
magnetic tape being transported between stationary
tape guides and magnetic heads. As mentioned above,
the disadvantage of such units resides in the time-con-
suming and difficult handling of the tape, calling for the
services of experienced operators. |
~ Cassette recorders are also known, in which the cas-
sette contain the essential tape guide elements such as
tape guide rolls-and tape guide pins, the hub bearings
and the pressure pads. The cassette housing 1s usually
made of thermoplastics material which is not dimen-
sionally stable to the required high degree when sub-

jected to changes of temperature and humidity, with,

the result that the tape guide means, which are directly
or indirectly connected to the cassette housing; alter
their predetermined position in relation to the tape so
that the position of the magnetic tape relative to the
magnetic' heads is also changed. The result of such
changes in the position of the heads is poor or even useless
recordings so that such cassette recorders are not very
suitable for studio or data-processing applications.
Metal-reinforced plastic cassettes are also known. As
is well known, the mass production of metal parts
‘within narrow limits of tolerance can only be carried
out on precision-equipment and is thus very expensive.
Subsequent machining of metal parts is hardly practica-
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ble on a mass-production scale and 1s even more cxpen-
sivc. o R o
Summarizing, it can be said that prior art casscttes
are not capable of meeting the high requircments as
regards the accuracy and reliability of tape guidance,
unless produced at great expense and in relatively small
numoers. .. I |

It is an object of the invention to provide, whilst
avoiding the aforementioned drawbacks of known

‘magnetic tape recording systems, a cassette which can

be mass-produced economically and a tape recorder
for use with such a cassette, the combination ensuring
optimum tape guidance and simplicity of operation
with minimum tape damage. . S

It is a further object of the invention to provide sim-

ple means of locating the magnetic heads in a specific

position relative to the magnetic tape, said magnetic
heads being mounted on a head plate capable of move-
ment towards said magnetic tape, and to ensure the
accuracy of such positioning.

According to the invention,. the said ‘object I8
achieved by arranging for the reel guidance and/or tape
guidance to be effected exclusively by guide elements
mounted on the recorder and independently of the
cassette housing, once the cassette has been placed in
position on the recorder and the spindles have engaged
the reel hubs in preparation for rotation thereof.

The resulting advantages are that the cassette consti-
tutes a protective container for the tape reels right up
to the point at which the reels are engaged by the spin-
dles, this protective capability continuing after the
cassette has been placed in position on the recorder,
and that optimum tape guidance is achieved with only
slight structural alterations to conveptional tape re-
corders. N , o

In an advantageous embodiment of the invention, the

‘reels and the tape, when not engaged by the recorder,
are held immovable in the cassette housing by holding

means, the reels being prevented from turning in at

least one direction. |
The said holding means prevent the reels from mov-

.ing freely in the cassette housing during transportation

and thus prevent the tape from unwinding, becoming
jammed or being damaged in some other manner.
According to a further embodiment of the mvention,
when the cassette has been placed in position on the
recorder and the spindles have engaged the reel hubs in
preparation for rotation thereof, the said holding

‘means may be actuated by devices provided on the

recorder and entering the cassette through openings 1n
its bottom wall and/or top wall with the result that the
reels and the magnetic tape are released.

- The devices on the recorder provide a simple way of
actuating the holding means such that the reels and
tape are not released until just before movement of the

~In a further embodiment of the invention, the holding
means are in the form of spring-mounted two-armed or

three-armed levers located near the front wall of the

cassette housing symmetrically with respect to the
transverse center axis thereof and adapted to pivot In

the plane of the cassette, by means of which levers the

reels are held at their flanges and the magnetic tape 1s

“held taut in a position parallel to the front wall of the
- cassette housing. | |

This measure of holding the magnetic tape taut effec-

't__ive'ly prevents looping of the tape. Consequently, the
‘tape cannot be damaged by external influences whilst it
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is also protected from damage within the cassctte hous-
ing duc to Jamming.

In an advantagcous embodiment of the invention, the
tape tensioning levers are each in the form of two
hingedly interconnected levers, and a brake member,
common to both reels, 18 located relative to the said
interconnected levers such that when the brake mem-
ber 1s displaced by means of a pin on the recorder both
levers are actuated. This embodiment constitutes a
reliable and particularly advantageous solution giving a
mimimum of tapec wear and characterized by ease of
production.

In an advantagcous design of the movable means in
the cassctte of the invention, the ratio of the spring load
on the tape tensioning levers to that on the brake mem-
ber as well as the spatial arrangement of the tensioning
levers, brake member and actuating pin on the re-
corder arc so selected that when the tape tensioning
levers and brake members arc moved to their second
position the reels arc relcased before the magnetic tape
is rcleased by the tensioning levers.

When the means are dimensioned and arranged in
this manner, the magnetic tape 1s readily changed from
a taut state to a rclatively tensionless state ready for
operation in a simplec manner and without damage.

In another embodiment of the invention, the said
devices on the recorder are rolls, pegs or pins which are
arranged relatively to the levers in such a manner that
when the cassette is placed in position on the recorder
and the reel hubs have been engaged by the spindles of
the recorder in preparation for rotation thereof, the
levers are actuated so as to release the reels and the
tape. |

The actuation of the levers may be effected in a very
simplc manner without any need for expensive mecha-
nisms.

In a further embodiment of the invention, the cas-
sette housing consists, in known manner, of identical
halves joined together, the front wall being provided
with two openings situated symmetrically on either side
of the transverse center axis of the cassette and sepa-
rated from each other by a reinforcing web and serving
to admit the magnetic heads, whilst on the sides of said
openings remote from the transverse center axis and
secparated from said openings by further reinforcing
webs containing recesses for the accommodation of
magnetic hcad adjusting means, there are provided, in
symmetrical relationship to the transverse center axis
of the cassette, further openings for admitting at least
one pressure roll mounted on the recorder.

Accordingly, the magnetic heads and pressure rolls
may entcr the cassette without it being necessary for
the cassette housing to be locked to the magnetic
heads.

According to a further embodiment of the invention,
the bottom wall and the top wall of the cassette housing
are provided with openings for the insertion of capstans
mounted on the recorder, near which openings further
openings are provided for the admission of at least one
tape guide element mounted on the recorder and one
device for detecting the beginning and end of the tape,
and further, a keyhole-shaped opening is provided in
each of the bottom and top walls of the cassette above
the levers for the accommmodation of a tape guide roll
mounted on the recorder, the device connected to the
recorder for actuating the levers also being located at
said point, and a number of small openings or one large
opening is provided parallel to the front wall for the
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accommodation of onec or more of the following re-
corder parts: a tape damping roll, a magnetic head
screening shield and a spring-mounted pressurce pad.
These fecatures clearly show how simple the design of
the cassette can be when the reel guidance and tape
guidance are cffected by means mounted on the re-

corder.
According to another embodiment of the invention,

the magnetic head screening shields and pressure pads
arc adapted to conform to any position of the gap in the
magnctic hecad.

In this way, the same cassette may be used on differ-
ent tape recorders, and the screening shiclds and pres-
surc pads can be optimally adapted to the number and
gap positions of the magnetic heads uscd.

According to a further embodiment of the invention,
the spindles are provided with compression springs in
known manner, which springs are compressed in the
splined holes in the reel hubs when the cassette 1s
placed in position on the recorder, or, when the cas-
sette has been placed in position, holding means on the
recorder are applied to or inserted in the splined holes
in the reel hubs, which holding means press down on
the reels. These measures constitute a simple way of
preventing the reels from changing position relatively
to each other and from rubbing against the cassette
housing.

It is an important feature of the recorder according to
the invention that the magnetic heads are mounted on
a head plate which may be moved toward and away
from the cassette in known manner and which, after the
magnetic heads have entered the cassttte, bears against
at least two points above and/or below the magnetic
tape or tape guide elements mounted on the recorder,
thus providing automatic positioning of the magnetic
heads relative to the tape.

[n this manner, the position of the magnetlc head or
heads in relation to the tape is fixed simply and reliably.
The head gap is thus always in the optimum position 1n
relation to the tape in all three of the possible planes.

It is also proposed that members rigidly mounted on

the head plate pass through at least one recess in the

front wall of the cassette housing and bear against the
tape guide elements at points above and/or below the
bottom wall or top wall of the cassette housing.

In a further embodiment of the mmvention, members
rigidly mounted on the head plate pass through re-
cesses in the front wall of the cassette housing to bear
against the tape guide elements at points above the
magnetic tape, whilst that edge of the head plate which
faces the cassette bears against the tape guide elements
below the magnetic tape.

The invention is described in detail below with refer-
ence to the accompanying drawings, in which

FIG. 1 is a plan view of the magnetic tape cassette of
the invention,

FIG. 2 is a side view of the cassette shown in FIG. 1,
as seen in the direction of the arrow a,

FI1G. 3 is a plan view of a tape recorder showing the
cassette of FIG. 1 1n the “tape-released’ state,

FIG. 4 is a cross-section of the top portion of the tape
recorder of FIG. 3, taken along the line IV—1V,

FIG. 5 is a perspective view of a corner of the cas-
sette of FIG. 1, o

FIG. 6 is a plan view of the bottom portion of one
embodiment of a cassette in the “tape-arrested” state,

FIG. 7 is a plan view similar to FIG. 6 but with the
cassette in the *“‘tape-released” state, and
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FIG. 8 is a perspective view, on a larger scale, of a
tape tensioning lever as shown in FIGS. 6 and 7.

‘A cassette 10 comprising a substantially rectangular
housing 17 having bottom and top walls 11 and -12

6

~ tape 53 cannot unwind and thus form loops which

respectively and side walls 13 to 16 and made of a >

polystyrene or some other suitable plastics material,
contains reels 20 and 21 carrying magnetic tape packs
18 and 19. The side walls 14 and 16 are partially bev-
elled toward the front wall 15 when viewed 1n plan.
Each of the bottom and top walls 11 and 12 has circular
holes 22 and 23 for the insertion of the winding spin-
dles 24 on the recorder, a rectangular window 23 be-
tween said holes 22 and 23, approximately rectangular
slots 26, 27 and 28 near the front wall 15 and parallel
thereto, and keyhole-shaped openings 29 and 30 1n the
neighborhood of the bevelled portions of the side walls
14 and 16. The window 25, the holes 22 and 23, the
slots 26 to 28 and the openings 29 and 30 are arranged
symmetrically with reference to the transverse center
axis 31 of the cassette 1@, the window 25 and the slot
28 extending on both sides of said axis 31. The front
wall 15 has openings 32 and 33 which are also arranged
symmetrically with reference to the transverse axis 31
and which are separated from each other by a narrow
reinforcing web 34. On the sides of the openings 32 and
33 remote from the axis 31 there are further openings
37 and 38 which are separated from the said openings
32 and 33 by webs 35 and 36. These webs 35 and 36
have recesses 39 to 42 disposed symmetrically relative
to the longitudinal center axis of the front wall 15, The
area enclosed by line 43 on both the bottom and top
walls 11 and 12 is flat, whereas the surfaces outside said
area slope gently toward the side walls 13, 14 and 16.
Within the cassette housing 17 there are contained
reels 20 and 21 located within arcuate ribs 44 integral
with the bottom and top walls 11 and 12, the diameter
of the ribs being somewhat larger than that of the reels.
These ribs 44 meet in the center plane of the cassctte
‘housing 17 and serve, as do other ribs 485, to keep the
reels in position and to stiffen the housing. Bores are
provided at junctions of the ribs 44 and 45 and screws

46 fit in said bores to hold identical halves 47 and 48 of

the housing together. The reels 20 and 21 carry, on

hubs 49 and 50, the packs of magnetic tape 18 and 19

with the magnetic tape 53 extending therebetween.
Three-armed levers 54 and 55 are pivotally mounted
near the keyhole-shaped openings 29 and 30 on metal
shafts §6 and 57 held by the bottom and top walls 11
and 12. Two arms 58 and 59 located one above of the
other in spaced relationship serve to grip the reel
flanges 60 and 61, whilst a third arm 62 which is curved
round the opening 29 or 30 presses the magnetic tape
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could emerge through the openings 37, 38 and 32, 33
in the front wall 15. The action of the levers 54 and 35
on the position of the reels 20 and 21 can be seen from
the position of the splined holes 67 and 68 in the recl
hubs 49 and 50 with relation to the circular holes 22
and 23. In this state, the cassette can be transported
and stored, etc., as there is no risk of the tape 83 being
damaged in any way. FIG. 3 shows the cassette 10 In
position on the deck of a tape recorder 69. The reels 20
and 21 and the tape 53 arc in the operating position,
being engaged by the driving elements of the recorder
69. In order to bring the cassette 10 into this position,
a cover-plate 70, which is attached to side walls 73 and
74 of the recorder housing 75 by means of hinges 71
and 72, is swung upwardly (see double arrow A). The
cassette 10.may then be placed on a surface 76 of the
recorder housing 75, during which process the follow-
ing parts of the recorder enter the holes, slots and
openings of the cassette housing 17: tape guide rolls 77
and 78 enter the keyhole-shaped openings 29 and 30,
capstans 79 and 8¢ enter the rectangular slots 26 and
27 (in which there is also room for tape guide pins 81
and 82 and for means {(not shown) for detecting the
beginning and end of the tape), a tape damping roll 83
and, on each side thereof, magnetic head screening
shields 84 with spring-mounted pressure pads 835 enter
the slot 28, and the spindles 24 enter the splined holes
67 and 68 in the reel hubs 49 and 50. Rods 87 arc
hingedly connected to a bottom edge 86 of the cover-
plate 70, the free ends of said rods being bent at right-
angles to form vertical pins 88. The latter enter the
keyhole-shaped openings 29 and 30 together with the
guide rolls 77 and 78, the position of said pins being at
the lower end of the slotted portion of the opening such
that the pins engage the arms 62 and levers 54 and 33.
When the cover-plate is swung from one position to the
other, the rods 87 move horizontally in slots (not

shown) in the surface 76. When, after insertion of the

cassette, the cover-plate 70 is closed, each of the pins
88 is drawn to the top end of the elongated portions of
the openings 29 and 30 so that the levers 54 and 35 are
moved out of their holding position and the reels 20
and 21 and the tape 53 are released. The operations
taking place when the cassette 10 is placed on the

 recorder are arranged to occur successively to prevent

50

' 53 into the corners of the housing formed between the

side walls 14 and 16 and the front wall 15. The pressure
‘required for this purpose is provided by springs 63 and
64 which press against the side walls 14 and 16. Thus

the magnetic tape 53 passes from the tape packs 18 and
19 over the shafts 56 and 57, which exhibit a low coeffi-

»tient of sliding friction, to the arms 62 of the levers 34

-and 55 and is held taut between the latter in a position
parallel to the front wall 15 of the cassette housing. The
- “shaft 56 passes through cylindrical extensions 65 and
- 66 (located one above the other in spaced relationship)

- of the levers 62, which also form guides for the mag-
- netic tape 53, as may be seen in FIG. 5. The arms 38

- © and 59 of the levers 54 and 55 press the reels 20 and 21

- against the arcuate ribs 44 near the side wall 13 in such
a way that when the cassette 10 is moved, the magnetic

55
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65

the magnetic tape 53 from being damaged: by the ele-
ments on the recorder when they enter the openings in
the cassette 10. The cover-plate 70 carries ball bearings
89 disposed centrally over the splined holes 67 and 63
in the reels 20 and 21; pin 90 tapered at its end rotates
within said ball bearings and extends into the upper
part of the splined holes 67 and 68 and rotates there-
with when the reels are rotated. This counterbearing
prevents the reels 20 and 21, which are freely movable
in the cassette housing 17 independently thereof when
the levers 54 and 55 have been released, from rubbing
against parts of the cassette housing 17 and altering

their position relative to each other. The same effect is

also achieved by the mere weight of the cover-plate
acting on the reels without the counterbearings. The
fiat surface of the bottom and top walls 11 and 12 of
the cassette housing 17, as defined by the line 43, is
supported on the recorder 69 by three projections 91.
In FIG. 4, two such projections are visible on the cover-

plate 17 and two on the baseplate 76.
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The double arrows B and C indicate the directions of
movement of the rods 87 and thus of the pins 88 and
also the directions of rotation of the reels.

The recorder 69 has magnetic heads 93 to 95
mounted on a head plate 92. From the two positions of
the head plate 92 and magnctic heads 93 to 95 shown
in FIG. 3 1n dashed lines 1t can be scen that the head
plate 92 may be moved toward or away from the cas-
sette 10, these movements, which are sliding move-
ments in the present cxample, being indicated by the
double arrow D. Two members 96 and 97 arc mounted
vertically on the head plate 92 and are parallel thercto.
The tips of members 96 and 97 arc in the form of pins
98 and 99 which project beyond the front edge 100 of
thce head plate 92. The vertical distance between these
pins 98 and 99 and the head plate 92 is such that when
the head plate 92 1s urged against the cassette 10, the
said pins pass through the recesses 39 and 41 in the
cassctte housing 17 above the tapc 53 to engage tn
bores 101 and 102 provided in the tape guide pins 81
and 82 on the recorder. In this position of the head
plate 92, its front edge 100 rests on grooves 103 1n the
tape guide pins 81 and 82 below the tape 33. The head
plate 92 thus assumes an aligned position with reter-
ence to the tape guide pins 81 and 82 on the recorder
- and automatically positions the magnetic heads 93 to
95 in rclation to the tape 53. In this simple manner, the
gaps of the magnetic heads 93 to 95 assume optimum
positions relative to the tape 53 in all possible planes.
When the head plate 92 1s pushed toward the cassette
10, as may be readily effected manually by actuation of
a sliding member 105 or which may be effected auto-
matically, pressure rollers 106 and 107 are moved Into
the openings 37 and 38 of the cassette housing 17 by
mecans of levers (not shown) within the recorder 69.
The tape 53 in the cassette is thus ready for recording
or reproduction. The pressure rollers 106 and 107,
each having a swivel arm 108, are also shown In their
two positions. -

The reference numeral 93 designates an erasing
head, 94 a recording head and 95 a reproducing head.
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The electric leads connected to the magnetic heads are

designated by the refecrence numeral 110.
The tape guide pins 81 and 82 are provided with

guides 109. When the cassette 10 1s In the position

shown in FIG. 3, tape guidance is effected exclusively
by guide means on the recorder. If necessary, openings
may be made in walls 14 and 16 of the cassette housing
17 near the openings 29 and 30 for the insertion of
conventional tape tension sensors or swivelling arms
for quick starting and stopping of the tape.

FIG. 6 shows another embodiment of a cassctte
whose bottom wall 120 is similar in shape to that of
FIGS. 1 and 2. In this case, however, the corners 121
and 122 between the side walls 14 and 16 and the front
wall 15 are rounded (like parts in FIGS. 1 and 6 have
like reference numerals). Circular holes 123 and 124
having a small lip are provided near the rounded cor-
ners 121 and 122 approximately concentrically there-
with. These holes serve to admit guide rolls 125 and
126. Arcuate ribs 127 serve to stiffen the housing and
position the reels, as in FIG. 1. Approximately L-
shaped tape tensioning levers 129 and 130 are pivotally
mounted on the bottom wall 120 of the cassette in the
proximity of the slots 26 to 28. Each of these tensioning
levers has a pointed end portion 131 and 132 respec-
tively. Associated with each corner 121 and 122 there
is an arcuate guide edge 128 forming a continuation of
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said corners. Between the holes 123 and 124 and the
associated guide edges 128 there are situated comma-
shaped levers 133 and 134 of approximately the same
radius of curvature as the arcuate guide edges, said
comma-shaped levers being hinged to the short imb of
the L-shaped levers 129 and 130. In the first position of

‘the tensioning levers 129, 130, as shown in FIG. 6, the

comma-shaped levers 133, 134 pass round the lips of
the holes 123, 124 and thus hold the magnetic tape 53
away from the holes in a position parallel to the front
wall. The pointed end portions 131, 132 of the levers
129, 130 extend to near the transverse center axis 31 of
the bottom wall 120 of the cassette. The pivot pins of
these levers are near said end portions 131, 132, be-
tween the reels 20 and 21 and the slot 28. The said end
portions 131, 132 are engaged by the two limbs of a
leaf spring 135 which bears against a rib provided along
the slot 28, the L-shaped levers thus being held in their
first position. Opposite said leaf spring 135 there is
located a wedge-shaped locking or brake member 136
with serrations 137 on each side thereof. This member
136 is situated between the flange of the reels 20 and
21, and the upper flanges of said reels 20, 21 are pro-
vided with corresponding serrations around their
edges, as partially indicated 1n the Figure. For reasons
of tolerance and ease of production, the lower flanges

of the reels 20, 21 are not provided with serrations but

have a radius which is smaller than that of the upper
flanges by the distance representing the height of the
teeth. The locking member 136 whose height is slightly
less than the internal height of the cassette is provided
with a slot 138 and a tension spring 139 at its apex, the
other end of said tension spring being attached to arcu-
ate ribs 127. In the first position, as shown 1n FIG. 6,
the brake member 136 is in the locking positions, 1n
which the reels 20 and 21 are urged against the ribs 127
and the side walls 14 and 16. In this position, the reels
can move slightly in the direction of the arrow E but
cannot rotate In the opposite direction and conse-
quently the tape S3 cannot unwind. In the position
shown In FIG. 6, the slot 138 overlaps a slot 140 in the
bottom wall 120 of the cassette to such an extent that
a pin 141 on the recorder (see FIG. 7) can enter said
slots when the cassctte 1s placed on the recorder. The
pin 141 may be connected to a rod hinged to the cover-
plate of the recorder like pins 88 in FIG. 4. However,
the cover-plate must be hinged to the recorder on the
opposite side to that of the cover-plate 70 of FIG. 4.
When the cassette is placed on the recorder, guide rolls
125, 126 and spindles 145, 146 enter openings 123,
124 and 22, 23 respectively provided in the bottom and
top walls of the cassette housing. The reels 20 and 21
are centered, the locking member 136 being pushed
toward the front wall 15. At the same time, the pin 141
enters the slots 138 and 140. In this position therefore,
the tape 53 1s held slightly taut by the tensioning levers
129 and 130 and the locking member 136. However,
when the cover-plate or lid (not shown) of the recorder
1s closed, the pin 141 i1s moved a short distance toward
the front wall 15 resulting in the reels being released
followed by pivoting of the tensioning levers 133 and
134 from therr first position due to actuation by the
locking member 136. When the hid is opened, the se-
quence of operations is reversed, i.e. the levers move
back into their first position before the locking member
136 has reached 1ts first position, in which 1t arrests the
recls. The temporal spacing of these operations 1s
achieved by using springs 135 and 139 of appropriate
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force and appropriately dimensioning and arranging
the slots 138 and 140 in spaced relationship. This cn-
sures that a sufficient length of tape may be drawn from
the reels 20 and 21 to avoid damage to the tape 53
when the levers 133, 134 are moved to their second
position, as shown in FIG. 7. -

In the operating position of the cassette on the re-

corder, as shown in FIG. 7, the tape 53 passes around
the guide rolls 125, 126 of the recorder and along the
tape guide means provided on the recorder and extend-
ing through the slots 26 to 28 in the cassette in the
manner described with reference to FIG. 3.
- An important différence between the embodiments
of the cassette 10 and that of the cassette incorporating
the bottom wall 120 is that when the cassette is placed
on the recorder, as shown in FIG. 7, no part of the
cassette influences tape guidance, whereas in the case
of FIG. 3 tape guidance may be slightly influenced by
the pivot pins 56 and 57 of the cassette.

Furthermore, the path of the tape in the cassette
relative to the capstans 79 and 80 (see FIG. 3) 1s better
in FIG. 7, as the tape Is not permanently in contact with
the capstans over an arc thereof. Moreover, the design
of the cassettc is such that production thereof is easier.

The tape tensioning lever 129 is shown on a-larger

scale in FIG. 8, which shows the owing to the lack of

room inside the housing the tensioning levers 129 and
130 comprise members 143 and 144 which are inter-
connected in spaced relationship by a web 142 such
that said levers move above and below the flanges 60,
61 of the reels 20, 21. The comma-shaped lever 133
hinged thereto is made in one piece and has a height
which is greater than the width of the tape 53.

In summary, then, the following can be said: The
cassette according to the invention may be produced in
a simple manner and in large numbers and is suffi-
ciently rigid to be used to advantage for data processing
or in the studio. The recorder shows only slight struc-
tural changes as compared with prior art recorders,
with the result that the magnetic tape in the cassette,
when in operation on the recorder, passes the magnetic
heads in the optimum position as regards accuracy and
reliability of tape guidance, this being enhanced by
automatic magnetic head positioning means. This
means -that signals may be recorded and reproduced
with great reliability. Further embodiments of the tape
recorder and cassettes therefor are conceivable within
the scope of the claims, which embodiments are also
claimed.

We claim:

1. In combination, a tape recorder and a magnetic
tape cassette, said cassette having a substantially rect-
angular housing havmg a bottom wall, a top wall and
side walls and containing one or more reels adapted to
carry packs of magnetic tape, the reels and magnetic
tape being driven by spindles and capstans provided on
the tape recorder and adapted to pass through openings
in the bottom and/or top walls of the cassette, the re-
cording and reproductmn of signals after the cassette

has been placed in posrtmn on the recorder being. ef-

fected by tape-scanmng means on the recorder and
which, together with at least one pressure roller, are
adapted- to pass through at least one opening in the
front wall of the cassette to bear against the magnetic
tape passing along said front wall on the inside thereof,
wherein there are provided in the cassette movable
tensioning means for the tape and movable brake

means for the reels, and said tensioning means and said
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brake means being spring-loaded towards a first posi-
tion so as to assume said position when the cassette 1s
removed from the recorder; said tape tensioning means
having two tensioning levers which are hingedly
mounted near the front wall of the cassette to pivot In
the plane of the cassette, and said reel brake means
having two brake portions opposne sald two reels, re-
spectwely, each of said tensioning levers being located
in the first position of said tensioning means, around a
corresponding opening in the cassette housing for the
admission of a correspondmg guide roll on the re-
corder, in gripping relationship to said tape so as to
hold said tape taut in a plane parallel to the front wall
of the cassette, and each said brake portion being lo-
cated, in the first position of said brake mecans, in
flange-gripping relationship to the correspondmg reel
so as to prevent said reel from turning in at least one
direction and wherein there are provided means on the
recorder designed to pass through apertures in the
bottom wall and/or top wall of the cassette for moving
said tensioning means and said brake means, when the
cassette is placed on the recorder, to a second position
in which said tensioning lcvers release said tape and
said brake portions release said reels and in which reel
guidance, and also tape guidance at least along said
front wall, are effected exclusively by means, including

said guide rolls, provided on the recorder mdepen-

dently of the cassette housing.

2. A magnetic tape cassette as set forth in claim 1,
wherein openings are provided in the bottom and top
walls of the cassette near its front wall for the joint
admission of capstans and tape guide elements, a fur-
ther opening being provided for the admission of at
least one tape damping roll, one magnetic head screen-
ing shield and one pressure pad, and further openings
are provided in the bottom and top walls for the admis-
sion of the tape guide rolls and the actuatmg plns on the

recorder.
L 3. A tape recorder as set forth in claim 1, wherein

said guide means for the reels consist of compression
sprmgs provided on the spindles of the recorder, said
springs being compressed in the splined holes of the
reel hubs when the cassette is placed in position on the
recorder and remaining so until the cassette 1s re-
moved. J} |

4. The combination as set forth in claim 1, wherein
said guide means comprise holding means provided on
the recorder, which means press down on the reel hubs
of the cassette after the latter has been placed in posi-
tion on the recorder.

L 5. A tape recorder for use with the magnetic tape
cassette set forth in claim 1, wherein members which
are rigidly attached to a magnetic-head plate capable of
movement toward the magnetic tape moved with said
magnetic-head plate to bear against tape guide ele-
ments on the recorder, to which end they extend be-
yond the tape inside or outside openings in those parts
of the cassette housing which are adjacent to the front
wall of said housing and which protect the magnetic
tape. 1 . S

6. The combination as set forth in claim 1, wherein
members rigidly attached to a magnetic-head plate are .
provided with pins on the recorder which are adapted -
to fit into bores in the tape guide pins after passing
through recesses in the front wall of the cassette hous-
ing within parts of the cassette housing and above the
magnetic tape, while that edge of the magnetic-head
plate which faces the cassette is adapted to fit into
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grooves In said tape guide pins below the magnetic tdpe
and outside parts of the cassette housing.

7. A magnetic tape cassette which comprises a sub-
stantially rectangular housing having a bottom wall, a
top wall and side walls and containing one or more
reels adapted to carry packs of magnetic tape, said
cassctte further including openings for accommodating
the spindles and/or capstans of a tape recorder, said
cassette still further including at least one opening in its
front wall for accommodating a tape scanning means
and pressure roller carried by said tape rccorder, said
opening 1n the front wall being arranged so that said
pressure roller bears against the magnetic tape passing
along the front wall of said cassette and on the inside
thercof; said cassctte still further including tensioning
means for the tape and brake means for the reels, both

sald means being movable between a first and second

position, said tensioning means and said brake means
being spring-loaded towards said first position; said
tape tensioning mcans having two tenstoning levers
which are hingedly mounted near the front wall of the
cassette to pivot in the plane of the cassette, and said
reccl brake means having two brake portions opposite
said two reels, respectively; cach of said tensioning
levers being located, in the first position only of said

tensioning means, in gripping relationship to said tape -

around a corresponding opening in the cassette housing
for the admission of a corresponding guide roll on the
recorder, so as to hold said tape in place, and cach said
brake portion being located, in the first position only of
said brake means, in flange-gripping relationship to the

corres.pondmg recl so as to prevent said reel fmm turn-

Ing in at least one direction. |

8. A tape recorder for use with the magnetic tape
cassctte set forth in claim 7, wherein the tape tension-
ing levers and the brake portions are moved to their
second position by means of pin-carrying rods attached
to the cover-plate of the recorder, the pins therecof
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being adapted to pass through openings provided in the 49

cassette in the bottom and top walls thereof above the
tape tensioning levers and the brake member.
9. A magnctic tape cassette as set forth in claim 7,

wherein the tape tensioning levers and brake portions

are in the form of levers having two rigidly connected
arms each, one of which arms is located, in the first
position, round the openings for the guide rolls of the
records, while the other arm, in said first position, bears
against the flanges of the recls.

10. A magnetic tape cassette as set forth in claim 7,
wherein the tape tensioning levers are each formed by
two hingedly interconnected levers, and a brake mem-
ber, common to both reels and including said two por-
tions, 1s located relative to the said interconnected
levers such that when the brake member is displaced by

50

535

means of a pin on the recorder. both levers are actu-

ated.
11. A magnetic tape cassette as set forth in claim 10,

wherein the ratio of the spring load on the tape tension-

ing levers to that on the brake member as well as the
spatial arrangement of the tensioning levers, brake
member and actuating pin on the recorder are so se-
lected that when the tape tensioning levers and the
brake member are moved to their second position the
reels are released before the magnetic tape is released
by the tensioning levers. |

12. In combination, a tape remrder and a magnetic
lape cassette;

60
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said cassette comprising a substanuaﬂy rectangular
housing with a top wall, a front wall and side walls
and containing a pair of reels adapted to carry packs
of magnetic tape, said bottom andfor top walls hav-
ing therein apertures and said front wall at least one
opening; | |
said recorder comprising spindles and capstans adapted
to pass through said apertures for driving said reels
and said tape, respectively, and comprising tape-
scanning means and at least one pressure roller
adapted to pass through said opening for bearing
against the length of tape passing along said front
wall on the inside thereof and effecting the recording
and reproductmn of signals after the cassette has
been placed in position on said recorder;
wherein there are provided in said cassette abutment
portions, resilient means, and control means, said
resilient means being disposed in cooperating rela-
“tionship to said control means, and said control
“means being actuable against the action of said resil-
ient means and including reel-brake means cooperat-
ing with said abutment portions and tape-tensioning
- means controlled by said reel-brake means,
said brake means having an actuating portion and
having two braking elements opposite said two reels,
respectively, and said brake means being disposed in
said cassette for longitudinal sliding movement, per-
pendicularly to said front wall, between a first, off-
recorder position in which said braking elements
clamp said reels against said abutment portions and
- a second, on-recorder position in which said braking
elements release said reels from said abutment por-
tions, and | '
said tensioning means having two tensioning elements
disposed in cooperative relationship to said brake
means for rocking movement, under the control of
said brake means, in the plane af the cassette be-
tween first, off-recorder positions in which said ten-
sioning elements render said length of tape taut
along said front wall and second, on-recorder posi-
tions in which said tensioning elements release said
length of tape; and
wherein there are provided on the recorder actuating
- means designed to pass through one of said apertures
for cooperation with said acutating portion of said
brake means; |
said resilient means being effective, when the cassette
is removed from the recorder, to longitudinally move
said brake means in one direction to their first posi-
tion, and hence cause said tensioning elements to
rock to their first position, and

said actuatmg means being effective, when the cassetle
is placed in operative position on the recorder, to
longitudinally move said brake means in the opposite
direction to their second position, and hence cause said
tensioning elements to rock to their second positions.
13. The combination as claimed in claim 12 wherein
said cassette is designed to allow for relatively free trans-
lational movement of said reels while said brake means
are in their second position; and wherein there are pro-
vided on the tape recorder, coaxially with said spindles,
counterbearing means which, with the cassette in opera-
tive condition on said recorder and hence said reels-at; one:
end in place on said spindles, engage the other end of said:
reels to aid in the centering of said reels and hold said

reels down so that they are kept from mbbmg against the

cassette housing.
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14. The combination as claimed in cluim 12 wherein
“said recorder has at least one pressure pad for admission
into said cassette through one of said apertures in said
bottom wall and/or top wall, said length of tape in opera-
tion being urged against said pressure pad by said scan-
ning means which pass through said opening in the front

wall of the cassette.
15. The combination as claimed in claim 12, wherein

there are further provided on said recorder tape-locating

means which, after said cassette has been pluced in oper-
ative condition on the recorder, are passed through corre-
sponding apertures in the bottom andfor top wall of the
cassette adjacent the front corners thereof, for causing
said length of tape to be accurately guided, independently
of the cassette housing, in a plane parallel to said front

wall. :

16. A magnetic tape cassette which comprises a sub-
stantially rectangular housing having a bottom wall, a
top wall, a front wall and side walls and containing a pair
of reels adapted to carry packs of magnetic tape, said
hottom andlor top walls having therein apertures for
decommodating the drive spindles and capstans of a tape
recorder, said front wall having therein at least one open-

ing for accommoduating tupe-scanning means and at least -

one pressure roller carried by said tape recorder, said
opening being arranged so that said pressure roller bears

against the length of tape passing along the front wall of

the cassette and on the inside thereof;
~wherein there are provided in-said cassette abutment
- portions, resilient means, and control means, said
© resilient means being disposed in cooperating rela-
“tionship to said control means, and said control
- means being actuable against the action of said restil-
ient means and including reel-brake means cooperat-
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ing with said abutment portions and tape-tensioning
means controlled by said reel-brake means,

said brake means having an actuating portion engaga-

ble through one of said apertures and having two
braking elements opposite said two reels, respec-
tively, and said brake means being disposed in said
cassette for longitudinal sliding moverment, perpen-
dicularly to said front wall, between a first, off-
recorder position in which said braking elenients
clamp said reels against said abutment portions and

“a second, on-recorder position in which said braking

elements release said reels from said abutment por-
tions, and

said tensioning means having two tensioning elements
disposed in cooperative relationship to said brake

means for rocking movement, under the control of
sald brake means, in the plane of the cassette be-
tween first, off-recorder positions in which said ten-

sioning elements render said. length of tape taut

along said front wall and second, on-recorder posi-
tions in which said tensioning elements release said

length of tape; . _-

said resilient means being effective, when the cassette

is removed from the recorder, to longitudinally move
said brake means in one direction to their first posi-
tion, and hence cause said tensioning elements 1o
rock to their first position, and..

said actuating portions being effective, when engaged

upon the cassette being placed in operative condition
on the recorder, to longitudinally move said brake
means in the opposite direction to their second posi-
tion, and hence cause said tensioning elements to

rock to their second positions.
* k% % ¥ k0
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