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The present invention relates to a right paral­
lelepiped cassette for tape-like recording media, 
consisting of base and lid walls and front, rear and side 
walls which enclose one or more rotatable reels and a 
tape-like recording medium, the front, rear and side 
walls being partly or completely in the form of spacing 
elements between the base and lid walls and being 
fastened as such, and one or more housing parts having 
openings to permit elements of the apparatus access to 
the recording medium and guide elements and/or alignment 
elements for the recording medium being arranged in the 
proximity of this housing part, and a housing part for 
the cassette housing. 

German Laid-Open Applications DOS 3,019,442 and 
15 DOS 3,111,304 disclose compact cassettes whose housings 

consist of frame-like intermediate parts having rela­
tively shallow base and lid parts. Parts of the inter-
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mediate frame are in the form of tape guide elements. 
Intermediate frames of this type consist of cast metal 
material or composite resin material with glass fiber 
reinforcement. High requirements in respect of alignment 
and low tolerances of the guide elements cannot be met in 
this way. 

German Laid-Open Application DOS 2,348,994 
discloses a compact cassette in which tape guidance is 
e~fected by means of a separate guide element which is 
positioned between the halves of the housing shell by 
projecting elements and held by the lid. The actual guide 
elements are special sliding surfaces on parts of the 
guide element, which consists of polyacetyl resin which 
may or may not be reinforced with glass fibers. The 
material should be abrasion-resistant and have a low 
coefficient of friction. The accuracy of the position and 
form of the actual guide elements cannot be increased in 
this way. 

Furthermore, German Laid-Open Application DOS 
2,707,804 discloses that a separate tape guide unit which 
also comprises the tape guide rolls of a compact cassette 
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can be inserted between the halves of the housing in such 
a way that the stresses and distortions and the warping 
of the individual plastic parts are compensated. Although 
the vertical tape running tolerances are restricted by 
webs on the insides of the halves of the housing, the 
position and the form of the individual guide elements 
are not improved. 

Furthermore, German Utility Model 8222016 dis­
closes that a magnetic tape cassette can be provided with 
tape guide elements which can be adjusted by means of 
adjusting apparatuses acting exclusively in a plane at 
right angles to a reference plane. Although this permits 
instantaneous compensation of cassette or tape toler­
ances, the guide elements cannot be fixed in an ideal 
position, and displacement from a set position cannot be 
prevented. 

It is a.n object of the present invention to 
improve a right parallelepiped cassette for tape-like 
recording media compared with the prior art. 

We have found that this object is achieved 
according to claim 1 if, in a right parallelepiped 
cassette as defined in the introduction, the housing part 
with the openings is in the form of a separate part and 
is designed to hold one or more parts of the guide and 

25 alignment elements, and the base wall or lid wall has a 
reference surface on which the housing part can be 
fastened. Consequently, by providing the separate housing 
part, in particular that region of a cassette housing 
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w~ich has . the greatest effect on the recording and 
playback operation can be produced separately and thus 
particularly precisely and can nevertheless be mounted 
on the remaining housing in a predetermined position. The 
housing part which is particularly suitable in each case, 
in particular the front part, is chosen so that either, 
in conventional compact cassettes, the openings in.the 
front wall itself are of a predetermined size and posi­
tion with respect to the heads or, as in commercial video 
cassettes, the lower (or upper) edge of the housing is 
used for aligning the cassette on this side, and 
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consequently a reference position of the housing is 
obtained for pulling out the recording tape and after the 
latter has been pulled out. 

The cassette according to the invention ensures 
ideal tape guidance relative to the cassette housing and 
makes it possible to exclude recording and playback 
errors due to incorrect spatial arrangement of the 
housing and guide or alignment elements. 

In another embodiment, the separate housing part 
is provided with locating holes like [sic] holding 
locating pins as guide elements for the recording medium 
is [sic]. 

Thus, in the production process, the guide and 
alignment elements can be inserted prior to assembly with 
the remainder of the cassette housing, and the completed 
separate housing part can be combined as a whole with the 
remainder of the housing in a simple manner, facilitating 
manufacture and assembly. 

Advantageously, the guide and alignment elements 
on the separate housing part are covered by means of a 
spacing element toward the interior of the cassette. 
Consequently, mounting and alignment of the spacing 
element can be carried out extremely precisely, thus 
likewise improving and making more precise its guidance 
and alignment function, which is at least· an indirect 
one. 

In another practical embodiment, the spacing 
element can also be fastened directly to the base or lid 
w~ll of the housing having the reference surface. The 
spaeinq element can of course also be fastened to the 
separate housing part itself if the latter is designed 
for this purpose. 

In another embodiment of the novel cassette, 
where the latter contains two coplanar reels, the separ­
ate housing part can include the central piece of the 
front wall. This reduces the separate housing part to the 
cassette area, which is most important in this case. It 
is advantageous in practice if the housing part is 
provided not only with a first part of a wall having 
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openings but also with a second wall part which partly 
replaces or covers the base and/or lid wall possessing 
the reference surface. 

In. an embodiment which is advantageous from the 
5 point of view of production, the spacing element may be 

provided with inserted guide elements, in particular 
consisting of steel. In another advantageous embodiment, 
spacing elements detachably fastened in the proximity of 
guide elements can be provided on one or more of the base 
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or lid walls, for ~aging or checking the position of the 
said elements, with the result that gaging/checking can 
be carried out readily even after the lid wall has been 
mounted. In advantageous embodiments, these detachable 
spacing elements are corner parts which cover guide and 
alignment elements having a tape guide function on the 
outside. In another embodiment, the spacing elements can 
be arranged on the sides of the housing and extend around 
the front and rear corners of the right parallelepiped 
cassette. 

It is also advantageous to provide locating holes 
and pins by means of which in particular the housing part 
and spacing element can be aligned relative to the base 
walls and/or lid walls of the cassette. This ensures 
exact correspondence. 

25 It is also advantageous if the housing part 

30 

comprises at least one part of the cassette, in par­
t~cular a raised outer part, part or all of which forms 
a reference region for the associated cassette recorder. 
In the compact cassette, the raised head entry region of 
the.ca&sette housing can advantageously be used for this 
purpose. 

For extreme precision requirements, it is ad­
vantageous to provide a single housing part which has 
guide and alignment elements and is arranged so that the 

35 cassette can be used only with one of the base or lid 
walls being supported or adjacent. 

The invention is described in detail below and 
illustrated by embodiments shown in the drawing. 

In the drawing, 
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Figure 1 shows an exploded view of a compact cassette 
according to the invention, 
Figure 1A shows a part view of the base wall from below 
and a plan view of an associated guide insert, 
Figures 2 and 3 show schematic representations of spacing 
elements within contours of the cassette housing, 
Figure 4 is a perspective view of a part o~ a base or lid 
wall of a cassette, a spacing element and a separate wall 
part, 
Figure 5 shows a part of a base or lid wall and a separ­
ate housing part having an integral spacing element, 
Figure 6 shows a separate housing part having a spacing 
element and integral guide rolls and 
Figure 7 shows noise measurement graphs. 

15 Figure 1 shows a compact cassette 6 (for coplanar 
reels 8 and 9 not shown here and a magnetic tape 1) , 

having a roughly right parallelepiped housing consisting 
of a baseplate 10, a lid plate 11, a rear spacing ele­
ment, referred to briefly as rear element 12, a front 

20 spacing element, referred to briefly as front element 13, 
a housing part. 14, a central piece of the front wall 15 
having entrance and exit openings 16 to 18 which are 
symmetrical with respect to the central line 19, and the 
guide rolls 20 with axles 21. Guide and alignment pins 22 

25 and 23 in locating holes 58, and guide and alignment 
edges 24 on front element 13, are provided, likewise 
symmetrical.to line 19. Guide pins, guide edges etc. will 
be referred to below. The parts 10, 13 and 14 are aligned 
v~ry exactly with respect to one another by means of 

30 locating holes 25 and locating pins 26 and are connected 
firmly to one another by means of screws 27 (and cor­
responding_ thread holes). A pressure spring 28 with 
holding plate 29 can be fastened in the middle of front 
element 13. The housing part 14 is referred to below as 

35 guide insert 14. 
Spacing elements, corner elements 30, are roughly 

L-shaped and e~tend around the front corners of the 
housing and can be detachably fastened to the baseplate 
10 by means of screws 27. Recesses 31 and 32 are provided 
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at the back of rear element 12, once again arranged in 
pairs symmetrically with respect to central line 19 • 

Erase, tape type and other· functions can be set 
as desired by means of adjusting elements 33 having an L-

5 shaped cross-section, a slotted bearing pin 34a and an 
actuating slot 34. The lid plate 11 possesses, at the 
rear end, clamping slots 35 and counter-means 59 cor­
responding to the rear element 12 for screw-free closure 
of the housing. Furthermore, internal webs on lid plate 
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11 interact with slots 37 in the corner elements 30 to 
connect housing parts 10 and 11 detachably. Of course, 
the base and lid plates 10 and 11 can also be connected 
in a conventional manner by means of screws. The 
intention is merely to ensure that the cassette can 
easily be opened even by amateurs and the tape changed, 
for example in order to alter the tape type (iron oxide, 
chromium dioxide, metal pigment or metal layer tape, and 
if necessary also reference tapes in each case). 

The other individual parts and the shape of the 
compact cassette conform to IEC standard 94-7, 1985, 
which is decisive. It should also be pointed out that the 
rear edges of the roughly rectangular recesses 38 (sym­
metrical with respect to line 19 in Figures 24.3 [sic]) 
constitute a reference line for aligning the cassette 
with respect to the apparatus. 

The standardized, raised lid region 39 at the 
front of the lid plate 11 can be used as a contour for 
the central piece or guide insert 14 (cf. for example 
bi!lse part 57 in Figure l). Provided that the standardized 
shape of the compact cassette is retained or the cassette 

·1s another type of recording cassette, for example film, 
video or data cassette or any tape or strip cassette, it 
is also possible to choose a different shape for the 
guide insert. 

In the example described, the baseplate 10 forms 
the connection to the recorder and acts as a reference 
plane for the cassette. The baseplate 10 should therefore 
consist of material which as far as possible is stress~ 
free, temperature-independent and resistant to distortion 
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(as listed below) and should be capable of being pro­
cessed very precisely to give an even product. Reference 
surf aces should be provided in particular for fastening 
the guide insert 14, in the present case in Figure 1, for 
example, the undersides of front element 13 and possibly 
the adjacent parts of the base wall 10. Figure lA shows 
part of the base wall 10 from below, a roughly trape­
zoidal depression being provided within the contour of 
the raised region (designated by 39 on top of the lid 
part) • The edge 52 as well as the surface 53 of the 
depression can be used as reference surfaces for the 
correspondingly shaped guide insert 14. A depression 
whose surface 5 3 should be produced with twice the 
levelness tolerance, as for the system reference regions 
of the outer surface of the baseplate, is not required 
for ensuring sufficiently accurate alignment of the guide 
insert 14 and the base wall, this accuracy being achiev­
able with locating elements 26, 25 alone. As shown in 
Figure 1, some of the most important guide elements (22, 
23) can be mounted on guide insert 14, since these 
elements are arranged in the direct vicinity of the head 
entrance 17 and hence predominantly determine the tape/ 
head correspondence. 

The height of the surface of guide insert 14 with 
respect to the ~ther cassette dimensions is standardized 
so that the height dimensions are above all kept 
independent of the material. The under-surface of guide 
insert 14 must, moreover, be parallel to the large outer 
s~rface of the baseplate 10 and must be arranged parallel 
to the·said outer surface. The guide elements on guide 
insert 14 are, in addition to the guide pins 22 and 23, 
the stationary webs 40, which are arranged symmetrically 
with respect to line 19 but may also be formed or mounted 
directly on baseplate 10. 

As described above1 in Figure 1 the front element 
13 either forms a single piece together with the base­
plate 10 or can be fastened on the latter in a pre­
determined position and· manner so that the said element 
itself can be used as a reference element, as described 
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in the present example. In this case, the surfaces 41 on 
front element 13 and the outer surfaces of the webs 40 
serve as reference surfaces. Furthermore, the inner edges 
42 of the cut-out in baseplate 10 and the lower surfaces 
43 of the front element form reference surfaces for the 
guide insert 14. 

The abovementioned locating pins 26 and locating 
holes 25 serve as very precise means for aligning the 
front element 13 with respect to the baseplate 10, or.the 
guide insert with respect to the first two parts. The 
guide pins 22 and 23 themselves and the corner elements 
30 can also be optimally aligned by means of the same 
locating elements. The actual fastening is then effected 
by means of screw connections 27. Very precise alignment 
with a deviation of only a few µmover the height of 3.81 
mm is desirable, and is achieved in practice. 

While guide pins 22 and 23 are of necessity 
remeasurable through the openings 16 to 18 in the front 
wall, axles 21 of guide rolls 20 are no longer accessible 
after the housing has been assembled. To overcome this 
disadvantage, either the corner elements 30 can very 
advantageously be partly or completely accessible through 
openings which may be provided with covers, or may be 
visually observable through sufficiently transparent 
material in the form of windows, for example for optical 
alignment measurements, photographs, etc., or, as men­
tioned above, the corner elements are removable and can 
be inserted and fastened in the otherwise already as-
sembled housing after the measurements have been made. 

30 · Figures 2 and 3 show further schematic embodi-

35 

ments of cassettes (4, 5) having two coplanar reels and 
corner elements. In Figure 3, four corner elements 44, 45 
are provided, these elements being roughly similar in 
shape to the front corner elements 30. 

In Figure 2, the spacing elements 46 provided are 
arranged on two opposite sides of the housing and around 
the front and rear corners of the housing. AQ.vantage­
ously, all elements 44-46 are detachably fastened to the 
base or lid part 10 and 11, respectively, by aligning 
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means, for example locating pins 2 6 and screws 2 7 or 
equivalent fastening means, unless, as stated above, they 
are provided with windows or consist of transparent 
material. 

Figure 4 shows, once again as a schematic de­
tailed representation, that the baseplate 10 can be 
provided with a rectangular cut-out 47, which can be 

matched exactly with the contour of the guide insert 14, 
and the front element 13 with its own alignment and 
fastening elements can be provided on the base part 10. 

The dashed front edge 48 of the baseplate 10 
furthermore indicates the possibility of mounting the 
guide insert 14 on a reference surface (51) of the base 
or lid part, the said reference surface not being cut 
out, and of aligning and suitably fastening the said 
insert thereon by means of locating elements (cf. Figure 
5). The dimensions would then have to correspond to the 
standard, and the base or lid part would then have to be 
provided with appropriate raised areas. 

In Figure 5, the front element 13 is already 
mounted on the guide insert 14, for example aligned by 
means of locating pins 26, or is structurally completely 
integrated, for example by producing the components as a 
single piece and then carrying out fine machining and, if 
required, very fine machining. 

Figure 6 shows another embodiment of a guide 
insert 50 having integral guide rolls 20 and axles 21. 
Holders 49 make the guide rolls 20 completely independent 
of the housing. Although a guide insert in the form of a 

. . 

30 single ·unit has been described above, an . embodiment 
consisting of a plurality of parts is also possible. 

35 

A suitable material which can be subjected to 
fine and very fine machining, for example brass, steel, 
hard metal alloys, ceramic, sintered materials,· glass 
materials, very strong plastics (for example with a high 
glass fiber content, etc.), is important with regard to 
the subject of the invention. 

Compared to compact cassettes of high quality, 
the following results are obtained with a precision 
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cassette according to the present invention, in which the 
guide elements have a precision of < ± 5 µm over an 
effective guide length of 3.81 mm· with respect to their 
inclination to the reference surface, and a conicity of 
less than ± 5 µm, and the eccentricity of guide rolls is 
less than or equal to 10 µm. 

1) 

2) 

3) 

Three different measurements were carried out: 
·Wow and flutter measurement using a recorder 
(R 1) from Onkyo, type TA 2022, and a recorder 
(R 2) from Pioneer, type CT 740. 
Phase error measurements on a Nakamichi 700 
apparatus from Nakamichi. 
Noise measurement during operation, using a 
measuring recorder from Revox (B 710) and a 
measuring set-up essentially consisting of a 
precision microphone and a level recorder from 
Brue! & Kjaer, Copenhagen (type 2305), evaluated 
using the noise curve filter and noise leve·1 
curve according to DIN (IEC 651). 
The abovementioned precision cassette was com­

pared with a high quality compact cassette having a 
closed metal frame (A) and plastic lid and base parts, 

.and with a compact cassette having an open metal frame 
and a plastic front part having metal guide pins and 
bearing pins and plastic guide rolls (B) (neither of the 
comparison cassettes was produced by the applicant). 

Results: 
i. Wow and flutter measurements 

· Recorder .Rl Recorder R2 
El E2 El E2 

A 0.33 0.42 0.37 0.80 
B 0.30 0.43 0.38 0.42 

. xx 0.26 0.31 0.28 0.39 

El = Mean value of noise level over the total number of 
measured values 

E2 = Mean value of the 10 largest noise levels. 
(The stated mean values are unweighted.) 
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Total number of measured values: 200. 
This shows that the wow and flutter is reduced by 

21-26% for recorder Rl and by 9-51% for recorder R2. 
2. Phase comparisons 

The measurements were carried out with a refer­
ence signal of 10 KHz,· the following results being 
obtained: 

A 

B 

xx 

Side A 
-130° 
+160° 

oo 

Side B 
-80° 

+150° 
not applicable, since only 
one operating position 

Thus, a novel precision cassette which can be 
operated in one position completely eliminates any phase 

15 errors. 
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3 • Noise measurement 
The noise measurement graphs in Figure 7 show the 

noises for cassettes A, B and XX next to one another, 
with the noise of the measuring system at rest shown as 
a comparison measurement. 

The comparison cassettes have a substantially 
larger noise signal amplitude as well as a poorer signal­
to-noise ratio (.substantially in the case of A) , the 
difference ranging from a minimum of 6 dB (cassette B) to 
a maximum of 17 dB (cassette A) with a comparison ratio 
of about 4 8 dB for the signal-to-noise ratio of the 
measuring system at rest. 

The novel precision cassette thus has a sub­
stantially lower noise level and, because of the con­
siderably lower amplitude, also a very much smaller 
degree of perception for the human ear in comparison with 
the most similar cassettes available on the market. 
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Claims 
1. A right parallelepiped cassette for tape-like 
recording media, consisting of base and lid walls (10 and 
11) and front, rear and side walls which enclose one or 

5 more rotatable reels ( 8, 9) and a tape-like recording 
medium (7), the front, rear and side walls being partly 
or completely in the form of spacing elements between the 
base and lid walls (10, 11) and being fastened as such, 
and one or more housing parts having openings (16-18) to 
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perm.it elements of the apparatus access to the recording 
medium and guide elements and/or alignment elements for 
the recording medium (7) being arranged at least in the 
proximity of this housing part, wherein the housing part 
with the openings (16-18) is in the form of a separate 
part (14), and is designed to hold one or more parts of 
the guide and alignment elements (19-14), and the base 
wall or lid wall ( 10, 11) has one or more reference 
surfaces (51, 52, 53) on which the housing part (14) can 
be fastened. 
2 . A cassette as claimed in claim 1, wherein the 
housing part (14) is provided with locating holes (58) 
for holding locating pins (22, 23) as guide elements for 
the recording medium (7). 
3·. A cassette as claimed in claim 1 or 2, wherein 
the guide and alignment elements (19-24) on the separate 
housing part ( 14) are covered by means of a spacing 
element (13) toward the interior of the cassette. 
4. A cassette as claimed in claim 1 or 2 or 3, 
wherein.the spacing element (13) is fastened to the base 
or ·lid - wall ( 10 or 11) having the reference surface 
(51, 52). 
5. A cassette as claimed in claim 1 or 2 or 3, 
wherein the separate housing part (14) is also designed 
for holding and fastening the spacing element (13) (Figs. 
5 and 6). .. 
6. A cassette as claimed in claim 1 pr 2 or 3 or 4 
or 5, wherein in a cassette (Figs. 1, 2, 3) having two 
coplanar reels (8, 9), the separate housing part (14) 
includes the central piece of the front wall. 
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7. A cass.ette as claimed in claim 1 or 6, wherein, 
in addition to a central piece of the front wall, the 
housing part (14) is also provided with a base part (57) 
which partly replaces the base or lid wall ( 10, 11) 
possessing the reference surfaces (51, 52, 53). 
8. A cassette as claimed in claim 6, wherein the 
separate housing part (14) partly or completely replaces 
or covers the base or lid part (10 or 11) possessing the 
reference surface (51, 52, 53). 
9. A cassette as claimed in claim 1 or 2 or 3 or 4 
or 5 or 6 or 7 or 8, wherein the spacing element (13) is 
provided with inserted guide elements (52), in particular 
consisting of steel. 
10. A cassette, in particular a cassette as claimed 
in claim 1, wherein spacing elements (13, 44-46, 8, 9) 
are detachably fastened to one or more of the base or lid 
walls (10 or 11), at least in the proximity of guide and 
alignment elements (19-24) • 
11. A cassette as claimed in claim 10, wherein the 
detachably fastened spacing elements are corner parts 
( 30 I 44 I 45) Which COVer guide and alignment elements 
(19, 24, 8, 9) having a tape guide function. 
12. A cassette as claimed in claim 11, wherein the 
detachably fastened spacing elements (46) are arranged on 
the sides of the housing and extend around the front and 
rear corners. 
13. A cassette as claimed in claim 1 and one or more 
of claims 2 to 12, wherein locating holes (25) and pins 
(~6) are provided, by means of which, in particular, the 
housing part (14) and the spacing elements (13, 30, 44-
46) can be aligned and fastened relative to the base 
walls or lid walls (10 or 11) of the cassette (4, 6). 
14. A cassette as claimed in claim 1 and one or more 
of claims 2 to 12, wherein the housing part (14) includes 

35 one or more parts of the cassette· ( 4, 5, 6) , in par­
ticular a raised outer part (39), which partly or com­
pletely forms a reference for ·the associated cassette 
recorder. 
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15. A cassette as claimed in claim 1 or 2 or 3 or 4 
or 5 or 6 or 1 or 8 or 9 or 10 or 11 or 12 or 13 or 14, 
wherein a separate housing part ( 14) having guide and 
alignment elements (22, 23, 19, 20) is provided, the said 

5 housing part being mounted so that the cassette (4, 5 1 6) 
can be used only with one of the base or lid walls (10 or 
11) resting on top or adjacent. 
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16. A housing part for a cassette as claimed in claim 
1 or 6, which has the guide and alignment elements (22, 

23, 19, 20) associated with the front wall (15) of the 
cassette (16), and one or more parts of the front wall 

(15) itself. 
17. A housing part as claimed in claim 16, which_has 
one or more of the spacing elements (13) associated with 
the front wall (15). 
18. A housing part as claimed in claim 16 or 17,. 
wherein the guide elements are in the form of locating 
pins (22, 23), which are provided in locating holes (58). 
19. A housing part as claimed in claim 17, which is 
provided with locating holes and pins ( 2 5, 2 6) for 
fastening the spacing element (13). 
20. A method for assembling a cassette as claimed in 
claim 1 and one or more of claims 2 to 15, wherein the 
separate housing part (13) is provided with the 
alignment, guide and fastening elements (25, 26), and is 
fastened as a complete unit to the base or lid part (10 
or 11) of the housing. 


