SPARE.

CHASSIS FOR MAGNETIC RECORDING/REPRODUCING APPARATUS

" AND METHOD FOR MANUFACTURING THE SAME

The present invention relates to magnetic
recordiné/reproducing apparatus, for instance, video tape
recorder (VTR) and. more.particularly, tc_a chassis of
magnetic reccrding/reproducing apparatus, which is used for
mounting a cassette loading system. tape loading system, tape
driving system, for example, and its manufacturing method.

In general, in this type of chaSSis, a pair of
reel shafts_2a, 2b on which reel hubs of a tape cassette are.
mounted are vertically 1nstal1ed at spec1f1c positions on a
metal plate 1 as illustrated in FIGURE 1. Corresponding to
these reel shafts 2a 2b, there are mounted a plurality of
"mounting base members 3 comprising a tape loadlng system to
pull out a tape and load it on a rotary cylinder with a
rotating head mounted, a tape driving system including a tape
guide mechanism to guide a loaded magnetic tape when
‘traveling, and a mode control system. Therefore. in
such a chassis, accnracies of the.tape loading system, the
tape driving system and the mode ccntrol sYStem'are
decided dependiné upon the installing accuracy of the
mounting base members 3 and their installing accuracy largely
.affects the manufacturing of magnetic recording/reproducing
apparatus such as VTRs, and the like.

So, such chassis mounting base members 3, e.g.; such
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parts 3b as a brake membef mounting hook of the tape driving
system, a support of the modé control system, etc. for which
rélatively low strength and accuracy are'demanded are molded
in an outsert manner and installed using thermoplaétics,
e.g.. polyoxymethylene.(POM). etc., while such parts 3b as a
cylinder mount for fixing a rotary cylinder.'a tape guide -

- post fbr controlling a magnetic tape with high accuracy
against the rotary cylinder. the reel shafts 2a, 2b, eté. for
which a high strength and a high accuracy are demaﬁded are

manufactured by, for instance, machining metallic materials,

and then mounted on the.metal plate-l using fasteners such as

screws 4, a caulklng operat1on and the like.

However, this chassis has . problems in that the number

of parts comprising the tape loadlng system and the tape
dr1v1ng system 1ncreases gr@ﬁﬂy, the control of parts is
extremely troublesome; many processes are.required; the_
manufacturing operation inclﬁding the gséembling,operation is
extremely troublesome. _Furthermore. as relativély,ﬁan&i
metallic materials ére used and fastening operations using
screws and caulking operétioné are needed, the weight.will
 increase and at the same time; it becomes difficult to
promote = . downsizing.

So, it is considered to improve the aefects descr;bed
above by mo1ding in an outsert manner parts for which high
strength and high accuracy are rigqrously demanded on the

metal plate using thermoplastic material having a low
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shrinkage factor and high'molding die copying property. .In

this case, it is not sufficiently simple to mold in the

‘outsert manner mounting base members using thermoplastic

materials having excéllent cﬁaracteristics but it is demanded
to achieVe the highly reliable outSért moldiﬁg without
adversely éffecting pfher bahts.

For'instance,-there is a problem that as barts are -
molded in an oﬁtéert'manner at'a'high density, the metal .

plate is thermally deformed and after the outsert molding, a

highly reliable and accurate operatioh of the mechanical

portions of the tape loading systeﬁ and the.tape driving

syétem that are assembled to the chassis may become

~difficult.

As .described abqveJ a qonveptiona}'chassis for magnetic
recording/reproduciné"appérafus has pfoblems in fhat as the
parts count increases, a parts control and a manhfacturing_
process including an aésembliﬁg ﬁrocess are extremely
troublesome and promotion of downéiéing and achieving light
woight are difficult. '

The present invention seeks to
provide a chassis fof magﬁetic recording/reproducing
apparatus, which has a siﬁplestructure and is capable of
reducing'the parts count, simplifying the manufacturing“
process, promoting downsizing and achieving light weight.

According to the present invention,'theré is provided

a chassis, for a magnetic recording/reproducing apparatus
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provided with a metal plate,and comprising a plurality

of molded bodies molded in an outsert manner on the me£a1
plate using a plurality of thermoplaétic'materialé which
have different p;dperties, to support a tape dfiving system

for the apparatus.

According to the structﬁre described above, by_performing
the outsert molding selectively using thermoplastic matefials
which are different each other in their properties, it |
becomes possible to mold in the outser£ manner those parts
for which'high-strength and high
accuracy are rigorously demandeﬂ éut of parts comprising the
tape driving syste@ and”the £apé loadjng system and z31so such
parts having various chﬁractefistics'és mounting hooké, etc.,
for which a relatiVéi? 10w:j sirengtﬁ'and a low accurac& are’
demanded, on a metal plate. Therefore, it becomes possible
toc mold in the outsert mannef those parts which so far
‘required fastening by screws, caulking, etc., and thus it
becomes possible to-siﬁplify the manuiacturihg and assembling
operatibns and promote downsizing and achieving a light
weight. |

Further the present invéntion'provides the method for
manufacturing a chassis for magnétic recording/feproduéing
apparatus having at least a tape driving system and a tape
loading éystem mounted qn a metal plate, having the steps of

molding in an outsert manner a.plurality_of molded bodies on
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the metal plate by feeding a plurality of thermopiastic
materials which are different eaéh'other ih théir_prpperties,
starting from the one with the highest thermal denaturétion
temperature, and mounting parts constitufihg the tape driving
system and thé tape loading system onto the molded bodies.

According to the structure as described above, by
pefforming the outsert molding of prbducts including parts
comprising a tape driviﬁg system and a tape loading systém
u#ing thermoplastic materials which_are'diffénent each other
in their properties, starting from the one having the.highest
thermal denaturation temperature, if becomes possibie to mold
in the outsert manner those parts of the rotary cylinder, for
_which a high strength and é'high.aCCuracy are rigorouély
demanded-based on the shfinkége factors of thermoplastid'
materials and such parts hav1ng various characteristics as
mount1ng hooks et for which a relat1vely gentle strength
and a low accuracy are demanded..on a metal plate.
Therefore, it becomes possible to.moldlin the outsert manner
those parts so far hequiring fastenings with screws, |
caulking, etc., and thus it becomes poséible to simplify the
manﬁfacturihg and assembling operations and promote
downsizing and achietiné a light weight. |

Further, in a method for manufacturing a chassis for
magnetic recording/reproducing apparétus comprising a
cassette loading system, é tape loading system and a tabe

travel drive system according -to the present invention, a
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plurality of structural members are molded.in an outsert
'manner.on a metal piate and then parts of the metal plate are
formed info two edges.which are formed to face each other by .
bending the parts of the méfal plate, thus accommodating the
cassette loading system on the edges and the fapc loading
s&stem and the tape travel drive system between~thefedges.

According to the structure as described abcve. the
cassette Ioad;ng system, the tape loading'system and the tape
travel drive system afe mounted on. the same metal plate.
Further by bending the parts of the metal plate into two
edges after the structural members cré molded in the outsert
manner, not only the. manufacturlng process is 31mp11f1ed but
also it is able to increase the locating accuracy of the
cassette loading systeﬁ'in relation tg'the tape travel drive
system and the tape'iOgding-éystem.

Further in the presenf invention, the chassis for
magnetic recording/reproduciﬁg apbarctus provided with a
metal plate, at least a tape driving system and a tapé
" loading system respéctively mounted cn the metal plate has a
structural part réceiving hole brovided on the metél plate
into which parts of the fape'dr;ving system and the tape
loading system are assembled, and a molded body which is
molded in an outsert manner on the metal plate around the
structural part receiving hoie; of which side wcll thickness
facing the wall of the structural part receiving hole is .

thinner than the thickness of other portions.
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Acgordiﬁg to the structure described above, a molded bpdy
that is molded in an 6utsert manner on the.metal pléte is
fofmed thinner in thickness at its side wall facing the wall
of é-structural parf reqéiving hole pn the metal plate than
other portions and therefore. a mqlding preSsﬁre given to the
structural part receiving hole to which tﬁe thin thickness
points is facing is reduced at the fime of ﬁolding._ Thus, it
becomes possible to mount the molded body on the metal plate
at a higﬁ density in the outsért molding and it alsd becomes
p0331ble to mold in the outsert manner those parts of the
'rotary cyllnder for which high strength and high accuracy
are rigorously'demandéd out of parts comprising the tape -
driviﬁg system and the taﬁewioading system and such parﬁs
having .various characteristics'és mougtihg hooks, etc., for
which relatively genfle siréﬂgth'and low accuracy are
deﬁanded. on a metal plate. Theréf&fe, it becomes poséible
to mold in the outsert mannef-many parts which so far
required fastening by screws, caulking, etc., and thus .it
becomes possible to intend to simplify the manufacturing and
assembling operations, promote downsizing and achieveilightu
weight of a'éhassis. |

'Fufther the present invention bfovides the method.for
manufaéturiné a chassis for magnetic recorqing/reproducing
E apparatug by loading a metal plate in an outsert molding
machine and a piurality of molded bédies including ﬁarts

comprising at least a tape driving system and a tape loading
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system by molding in én outséft ﬁanner thermoplastic
materials, characterized_in'that the metal pléte is
suppreésed its deformétion_at_a vicinity of the outsert
molding point on the metal plate to prevent the deformation
when the molded body is molded in the outsert manner.
According to the structure described above, when molded
bodies are molded in an outsert manner on the metal plate,
the vicinity of the outsert-molding point of~the metal olate
is suppresSed to prevent the deformation by a molding
' pressure, and thus tho high density mounting of outsert
moidable parts on the metal plate oén be achieved.
Therefore. it becomes possible.to mold in the outsert manner
those parts so far requifinéifastening-with screws, caulking,
etc. and the rotary_cylinder._for whioh hign strength and
high accuracy are riéorousiy.domanded and such parts having
various characteristics as mounting hooks._etc.. for which
relatively gentle strength and low accuracy are demanded, on
a metal plate out of various parts comprising the tape
driving system and the tape loading system, and it can be
intended to simplify the manufoctnring and assembling
operations,.promote downsizing and achieving light weight of
a chassis. | o
Additional objects and advéntagés of the present
invention will be apparent'to persons skilled in tno-art from
a study of the foliowing description and the accompanying

drawings.
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For a better understanding of the present invention and
to show how it ﬁay be brought into_effect,réference will now
be made,;by way of example;fo the accompanying draWings,
wherein:

FIGURE 1 is a diagram showing a conventional chassis for
magnetic recording/reproducing épparatus;

| FiGURE 2 is a'diggram showing a chassié for magnetic
recording/reproducing apparatﬁs of a first embodiment
according to thé present invention{

FIGURE 3 is a diagram showing a-ﬁart of the chassis ghown
in FIGURE 2 in detail; | '_ |

- FIGURE 4 is a diagram”f$;.92§laining_the assembly state
shown in FIGURE 3:

FIGURE 5 is a.éi;éram shbwing the manufacturing process
of the chéssi§ shown in FIGURE 2:

?IGURE 8 is a diagram shéwing a first outsert molding
mgchine'thaf is used for ménufacturing the chassis as shown
in FIGURE 2; | | | |

FIGURES 7. 8 are diagrams showing a second outsert
molding m;chiﬁe that is used for manufactufing the chassis as
shown in FIGURE 2; | | |

FIGURE 9-is a diagram showing the details of a molding
die shown in FIGURES 7, 8;

" FIGURE 10 is a diagrgﬁ showing the structure of a runner

formed on a metal plate;
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FIGURE 11 is a diagram'shOWing the_struétgre of a runner
formed on a metal plate;

"FIGURE 12 is a diagram showing the structure of a runner
formed on a metal plate; .

FIGURE 13 is a diagram for explaining another o#tsert
molding machine for manufacturing thé chassis as shown in
FIGURE 2;

'FIGURE 14 is a diagram showing essential parts of a
chassis for maénetic recording/reproducing apparatus involved
in a second emboqiment of the prgsent invention:

FIGURE 15 is a diagram shown fo? explgining fhé details
of the molding dies shown in FIGURE 5;

FIGURE 18 is a dlagram show1ng the outsert molding state
in FIGURE 5 (projections and depressions’ for suppressing the
deformation aré nbt éhqwn);

FIGURE 17 is a diagram showing bne aspect of a second
embodiment of the present 1nvent1on ~and

FIGURE 18 is a diagram showing another aspect of the
second embodiment of the present invention:

. The present invention will be described in detail with
:reference to the attached draw1ngs FIGURES 2 through 18.

Referring now to FIGURES 2 through 12, a first embodiment
of the chassis for magnetic recording/reproduclng apparatus’
éccording to the present invention will be described in
detail.

In FIGURE 2, on a metal plate 10 a plurality of first
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molded bodies_ll'(shown by the speckled figures in-FIGURE 2)
and second molded bodies 12 (sﬁown by the plain figures in
FIGURE 2) are molded -in an'outsert manner on specific
ﬁositioné gselectively using first and.second thefmoplastic
materials'having different shrinkaéé factors. These first
and . second moided bodies 1i énd 12 inclu&e tape drive members
comprising a tape driving system for driving a tape travel -
including a tape guide mechaniém:'fape loading pérté
comprising a tape loading system.for loading a magnetic tape-
‘wound in a caéSette onto a rotary cylinder.on which rotary
heads are mountedf cassette guidiﬁg'parts cdmprising a
cassette loadiﬁé system to load_the cassqtte to a tape
driving position and moun%fﬁé base members having various
characteristics such as an eraéing hegd mounting hook, far esanple.

The moided bodiééJfor'the t;pe travel drive system
contains a cylinder base 111 for nmounting a c¢ylinder as the
first mo;ded,bbdy _ reel poét5112 for supporting a reel baée
adépted for engaging with a tape reel provided in cassettes
guide posts 113, 114 for éuppbrting a tape in traveB sﬁpport.
posts 115, 116, 117, 118, " for supporting mechanical
members such as a pinch—-lever.

The molded bodies for.the tape lpading system contain a
 base 119 as the first molded body on which a tape pull-out
member movable along guidé grooves 10a, 10b to load the tape
on the cylinder'is.preésed after the tape Ioadiné is
completed. |
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Further és the second molded bodies there are.fixing
members 122 for fixing a circuit board af the other side of
the chassis and fixing members 123 for fixing erasure heads.

The first molded bodies 11 are such parts as mounting.
base members for installing ﬁhe rotary cylinder of the tape
driVing system dut of the mounting base members for which
high. strength and high accuracy aré rigorously demanded and
are molded in an outsert manner using first thermoplastic
materials that have low shrinkage factors and high molding
die copying property, for instance, polyphenylene sulfide
(PPS). PPS that have mechanica1'chéracteristids of shrinkage
factoré 0.2% through O.A% (flowing direction) and 0.6 - 0,8%
iright angle direction), cdééficient of linear expansion of
0.7 x 1070 cm/cm' C. (flowing direction) and 6.2 x 107? cm/cm' C
_(right angle direétiﬁﬁ). médﬁlﬁé of bending elasticity 13 x
10 kgt/cm?. tensile strength 1800 kgf/cm! and deflection
temperature under load 270°'C are suitsble, and parts are molded in
an outéert'mannef at a ﬁoldiﬁg die temperature 150'C.

On the other hahd, the sécond molded bodies 12.are parts
such as mounting hooks, étc., for which an elasticity is
demanded but relatively low strength and accuracy are
demanded, and materials with a relatively high shrinkage
factor and a relatively low'mold cépying propefty in
comparison.to the'PPS as_descr&bed above, for insfande, a
polyoxymethylene (POM) is used for the outsert molding. As

such POMs: ones having mechanical characteristics of a
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éhrinkaée factor of 1.5 %lthrough 3.9 %, a linear expansion
'factor_bf 10 x 10"‘i cm/cm- ' C, mbdulus of bending elgsticity
2;6 X 104 kgf/cm?, a tensile strength of 620 kgf/cm2 and a'

- deflection témperature under load 11'C are suitable and parts are
molded in an outsert manner at the molding die temperature of
80'6.

Further, third npldadlxﬂies' 'having many structural
secfions are molded in an outsert manner on fhe metal plate
10 to be integral fherewith. usiné both the first and the
second thermdplastic_maferials. As a third molded body
théré.is, for instance, a guidé supbort member 21 of a
'driving'slider 20 which contro}s the'operation of the tape
pqll—out mechanism of fhehféﬁe loading;system shown in FIGURE
3. This guide suppqrt membef_zl is cpmprised of a guide -
portion. 21a movably:é%gageé'wi£h.tﬁe guide hole éoa of the
driving slider 20'and'5n elastic engaging portion 21b, whiéh
is'e1astica11y engaged with fhe guide portion 215 and is‘i -
engaged with the side of the guide hole 20a of'the driving
slidér 20 movably ahd,while supporting the driving slider 20.
by the elastié engaged.portion 21b, controls the position of
.the guide hole 205 of the driving slider 20 by moving it in
the direction of arrow A or B by the guide portion 21a.

The guide poftion 21la of this guide suppdrt member 21 is
molded in an outsert manner using the first thermoplastic
material and the elastic engaging portion 21b is integrally-

molded in an outsert manner .to this guide portion 21a using
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the secohd thermoplastic-maferial. Thus, the guide portion
21a of thé éuide support member.21 satisfies the demands for
strength and accuracyﬁby the firstjthermoplastic material
characteristics and the elastic engaging portion'21b
satisfies demands for strength and accuracy lower ‘than
the guide portion 21a and a demand fdr fequired elasticity by
the second thermoplastic material characteristics.

As illustréted_in FIGURE 4, one end of the driving slider
20 is movably engaged with a mode switching cam 22 of a
magnetic recording/reproducing apparatus and a driving-tooth
portion 20b is provided betweeh the driving slider 20 and the
mode switching cam 22. A gear mechanism 23 is engaged with-
this driving footh portioh édb movably and tape pull-out
members 24a 24b for a- tape supply and a tape take—up are
linked to this gear mechanlsm 23 via link mechanlsms 25, 26.
These tape pull—-out members 24a, 24b are inserted movably
.into a pair of guide-grooveéilﬂa{ 10b which are defined on
the metal p}ate 10. These guide grooves 10a, 10b,
shown in FIGURE 4, are defined to correspond to the
feeding and take—up sides of the rotary cyiindef to which the
~notary head is mounted. Thus, when the mode switching cam 22
is driven to rotate b& a driving force transmitted from a
driving source (not shoWn) , the driving slider is guided and forced
to move in the directibn of arrow A or-B. At this time, the
driving slider 20 drivés the gear mechanism 23 by its driving

tooth bortion 20b. Interlocking with thé driving slider, the gear
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_ mechanism 23 actuates and d¢ontrols the tape pull—out members

24a, 245 to move along the guide grebves 10a. 10b and
executes the loading or unloading of a magnetic tape in a
tape cassette (not showp).

Further, the second molded bodies 12 on the metallplate
10 include mounting bese members, for instance, an electric
circuit substrate eupporting hook,'etc._ih eddition to.the.
tape driving system, tape loading system and cassette loeding
system. |

As a manufacturing method of a chassis for magnetic
recerding/reproducing apparatus in'the structure as described
above..agnearly flet—shaped metal plate 10 is machined fer
defining a plurality of hoidedebody mounting portions at

specific p081t10ns on the metal plate 10 as 111ustrated in

~ FIGURE 5(a). Then, the metal plate 10 is mounted between the

core side of a first outsert molding machine 30 and cav1ty
side molding dies 3Qa,.30b as illustrated in FIGURE 6. Here,

the first thermoplastic material having a low shrinkage

_factor'and high cop&ing property is fed to the cavity side

molding die 30b of the first outsert molding machine 30 and

the first molded bodles 11 are molded in an outsert manner at
the molded body mounting portion 10c of the metal plate 10
{see FIGURE 5(b)). Thereafter, the metal plate 10 with the
first moided bodieg 11 molded in en outsert manner is removed

from the first outsert molding machine 30 and mounted between

the core side of a second outsert molding machine 31 and

- 15 —
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cavity side molding dies 31a, 31b as illustrated in FIGURE 7.
Here, the secondlmolded bodies 12 are molded in an
outsert manner at specified molded_body.mounting port;ons 10c
of the metaf plate 10 by a second outsert molding machine 31
using the second thermoplestic matefiel having a higher

shrinkage factor than the first thermoplastio'meterial (see

- FIGURE 5(c)). Then, both sides of the metal plate 10 after

oompleted the outeert molding are bent so that a pair of
cassette guide poftions 121 of the second molded body 12,
which are molded in the outsert manner on both sides, will
correspond to the cassetfe travelihg direction.

Further, on'the-metal plate 10 after.completed_the
outsert molding of mountihg'barts._parts for constituting the

tape driving system the tape loadlng system, or the cassette

.loadlng system, ‘etc are mounted on the first and the second

molded bodies 11, 12 in the next assembling process, thus for
resulting a.magnetic.reoordihg/reproducing apparatus.

On the molding die 31b of the second outsert molding
machine 31, a runnef portion 31c¢ for introducing plastic
materials and a runner escabimg groove 31d are provided in
corresponding to the already formed runner 1lla for the fimst
molded-oodies'il as shown in FIGURE 9. Further; the runner
31c of the molding die 31b is arranged to.cross the runner
1ia for the first molded bodies 11. As a result, -the runner
12a formed on the metal plate 10 by'the.outsert molding of

the second molded body 12 is forced to cross over the runner
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ila formed on the metal plate 10.when the first molded bodies
are molded in an outsert manner (see FIGURE 11) or is formed
by crossing it.via the metgl plate 10 (see FIGURE 1i). Thus.
the outsert molding of the first and the second molded bddies
11, 12 at a high density on the mgtal platello becomes
possible. -

Further, the runner 1la -of thg first molded bodies il out
of the runners 1lla, 12a formed on.the-metal plate 10 in the
outsert molding of the first and the second molded bodies 11,
12 may be formed to comprise a part of the metal plate 16 and
arrange the runner 12a formed in molding the second molded
.bodies 12 over this runner 1la, as illustrated in FIGURES .
12(a), 12(b).  Thus, the outsert molding of the first and the
second molded bodies 11, 12 at a high dénsity on the metal
plate 10 énd the échié&emeﬁi'of.a-thiﬁher chassis are |
-assured. |

As illustrafed in FIGURE 7. deformation correcting
portions 32a, 32b are provided at less stréng points of the
metal platg 10, for'insﬁance, molded in an outsert manner .
points near a relafivel&_large hole corresponding to the
‘molding -dies 31a, 31b of the second outéert'molding machine
31. When the second outsert mold1ng machine 31 is run to
press_the molding dies 3la, 31b to contact with each other,
these dgformgtion correcting'portionsi32a;'32b corfect
thermal defbrmations prodﬁced on the metal plate 10 during

thé outsert molding of the first molded bodies 11.. Thus, it
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‘becomes possible to perform the outsert molding of the.first'
and the second molded bodies 11, 12 on the metal plate 10 in
the minimum_process.' |

Further. as shown in FIGURE 8 cqt—outs-33a. 33b for
removing undesired molded quies 111a, 119b such as burrs,
etc., made during the moiding of the first molded bodies 11
is provided to the moldihg dies 31a,.31b of the second
outsert molding machihe 31. lThus. through the cut-outs 33a,
§3b,'the molding dies 31a, 31b remdve the undesired molded
bodiés;llla. 119b préduced on the ﬁeﬁa1 p1ate 10 during the
outsert molding by the second outsert molding machine 31. As
a result, the outsert molding of the first and the_second
molded bodies 11, 12 becqﬁés'pdssible in the minimum process.
Furthér. the uﬁdesired molded bodies may include, for
.insfance. the runneflila f6rmed on th; metal plate 10 in the
outsert mclding.

Further, when molding the third molded bodies, for example,
the guide gupport member 21;-in the outsert manner the
guide portion 21a for which high strength and high accufacy
are rigorously demanded is molded in an outsert manner'using
the first thermdplastic material at the specific position on
the metal plate'lo by the firét outsert moldiné machine 30.
Then, the metal plate 10 is mounted to the second outsert
molding machine 31 and the elastic engaging portion 21b for
which a | low sfréﬁgth and low accuracy are demanded but
stfong.elastiqity is‘demanded is integrally-molded in an
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oufsert manner around the guide portion 21a using:the second
thermdplastic-material. |

As described above, the chassis for magnetic
recording/reproducing apparatus'has beén constructed by
proﬁiding the first and the second moldéd bodies 11, 12 for
the parts.comprising the tape driving s&stem and the tape
loading system formed by molding in the outsert manner the
first and the second fhermqplastic materials whiéh'are
different each 6£her ih their propérties. réspectively, on
the_metal plate 10. | .

Accordipg to the construction described above, as the
parts are molded in an outsert manner uéing the firét and the
éecond thermoplastic matekiais'having different shrinkage
féctorg sélecpively, it becomes possible to perform fhe
outsert molding of t_hé first. and the second molded bodies 11,
12 having various characteristics, such as the mounting base
members éonstifuting the rotary cylinder, for which a high
strength and é high accuracy are rigorously demanded, or
mounting hooks, eic.,'fof which a rélatively 10W_ strength
and a low accuracy are demanded out of the parts comprising_
the tape driving system and the tape loading system. As a
.result. it~becomes possible to-mold in the outsert manner the
mounting base members so far reqﬁiring fastenings-with_
screws, caulking, etc., and it also becomes possible to
éimplify the manufactﬁring and assembling operatibhs. promote
downsizing and achieve a 11ght we1ght
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Further, in the manufacturing method of the chassis for

maénetic recording/reprodﬁcing apparatus, the first and the

; second mdlded.bodies 11, 12 sﬁch as the mounting base members
constituting the tape driving system and the taps lbading
:system are formea by molding in the outsert manner the first
and the sécond thermopiastic materials which are différent
'eaéh other in their.pfopenfies,.starting from one with the
highesf thermal denaturation temperature on the metal plate
10.

Accofding to the manufacturing method-described above,
the outsert molding_of the first ana'the second thermoplastic
materials which are-different Qaéh other in their properfies
_ becomes possible and the 6ﬁ£§ert moiding of the first and the
second molded bodles 11 12 hav1ng varlous characterlstlcs
such as the mountlng base members for mountlng thereto the
rotary cylinder, for whxch a high strength and a high

accufacy are dehanded, and also the other mounting base

members such as mounting hooks, etc., for which a relatively

low strength and a loﬁ accuracy are demanded based on the
charaéferistics of the fifst and the second ihermoplastib
-materiéls becomes possible.: As a result, it becomés pogsible
to mold in the outSert'ménner the mounting baée'members so
far requiring fastenings with screws, caulking. etc., and it

alsé becomes possible to simplify the manufacturing_and

) assemb11ng operations, promote downsizing and achieve a light

weight. .

- 20 -
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Further, in the first embodiment as.described above: the
present invention has been explained taking the casg where
the embodiment is so constructed that the outsert molding is
performed using the first and the second outsert molding
machines 30, 31 by feeding the first and the second
thermoplastic materials at a predetermined time sequence.
However, the present invention is not limited to such
embodiments but it is also possible to construct another
embodiment so that the first and the second molded bodles 11,
12 are molded almost s1multaneously in an outsert manner on

the metal plate 10, by feeding the first and the second

thermoplastic materials having d1fferent_shr1nkage factors

- almost at the same time froﬁ'a first and'a second feeders

4la. 41b of a slngle outsert moldlng machlne 40 as
1llustrated in FIGURE A3. In th1s case._the tfirst and the
second thermoplastic materials having mutually adaotable
characteristics are set. and the molding dle temperatnre ot
the outsert_molding machine 40 is set at a level suited -for
molding in the outsert nanner both'of the flrst and the
second thermoplastic materials.

Hereinafter, a second embodlment of the present invention
will be described in detail with'reference.to tne drawings
FIGURﬁS 14 through 18. Throughout the drawings, reference
numerals or letters in FlGURES 2 throngh 13 of the first

embodiment will be used to designate like or equivalent

elements for simplicity of explanation.
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FIGURE 14 shows essential parts of a chassis for.magnetic
.recording/reproduciugrapparatus involved in an embodiment of
the present invention and a cylinder mount 9. is molded in an
outsert manner on.e metal plate 10. The cylinder mount 9 has_
a thin porfion 9a molded in an outsert manher ou the side
wall facing a metal plate 10 which is thinner in thickness -than
other portions for reducing molding.pressures. A rotary cylinéer
(not shown) to which a rotary head is mounted is fixed to
this mount 9a. Tape feeding anq take—up side guide grooves
lda. 10b for guidihg a tape pull-out member ef a tape loading
system are suppressed to prevent their deformation at around
the cylinder mount 9 on the metal plate |

Further. mas:mu.larnamerto FIGURE 2oft}:e first embodlment, a’
plurality of first molded bodies 11 and second molded bodies
12 comprising a maguetic reeeruing/reproducing apparafus are
molded in an outsert manner at specific positions on the
metal plate 10 using a first'ahd a second thermoplastic
uaterials having different shrinkage factors.

As a manufacturing methou of a chassis for magnetic
_recording/reproduding'apparatus in the structure as described
_above. first of all, a nearly plete shaped metallplate 10 is
machined- for defining a plurality of molded body mounting
portions iOb at specific positions oh the metal plate 1Q. as
illustrated in FIGURE 5(a). Then, the metal plate 10 is
mounted.petween the core side of a first outsert molding

machine 30 and cavity side molding dies 30a, 30b as.
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illustratéd in FIGURE 6. On this first outéert mdlding
‘machine 30, a convex portion 31a for controlling-thermal
deformation is proVided té the core side molding die 30a
correspondihg to the guide grooves 10a, 10b and a concave
.potion'31b for controlling thermal deformation is provided_
to the cavity side moldin§ die 3la corresponding to the cofe
side projection éla as illustrated in FIGURE 15. When |
molding.dies 30a, SOb are joined together via the mefal plate
10, these prajection 31la and the'depression 31b are
accommodated in the éuide'grooves 10a, 10D for_the position
defining wall of the guide grooves.iOa. 10b. |

Under fhis State. the first thermoplastic material having
a . low shrinkage factor and'higﬁ copyipg property is fed from
a feeder 30c to the cavity side molding die 30b of the first
outsert molding macﬁihé 30.énd.fhe fifét molded bodies 11
ihcluding the cylinder mount 9 are ﬁolded in the outsert
manner on thp molded body.moﬁntiné portipns 10c of ‘the metal
pléte 10 (see FIGURE 5(b)). Here, the molding dies 30a, 30b
‘are directly applied with moiding pressures generated from
the outsert molding of the cylinder mount 9 by the action of
the projection 31a and the depreséion 31b and prefent
deformation near the guide grooves of thé metal plate 10. At
the same time, becaﬁse the thin portion 9a is formed'thinher
"in thickness than other portions, fhe cylinder mount 9
aqcelerafes_prévention of deformation near the guide grooves

on the metal plate 10 as the molding-pressure P applied to

- 23 -
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the metal plate 10 is suﬁpressed fo prevent the deformation
but with a weaker lével.than ofher.portions} as shown in
FIGURE 186. ‘ ' o

Then, the metal pléte 10 with the first molded bodies 11
molded in an.outsert manner is removed from the first outsert
molding machine 30 and mounted to the sec&nd outsert melding
machine which is in the almost same construction as thé first
outsert molding machine 30 and the second molded bodies 12
are molded in an outsert manner on the specific molded body
mounting portion 10c using the second thefmoplastic material
having a higher shrinkage factor than the.first thermoplastic.
‘material (see FIGURE 5(c)). Then. after the outsert molding
completed, the metal plafe.ib is bent so that a pair of
cassette gulde portlons 121 of the second molded bodies 12,
which are molded in an outsert manner at its both ends will
correspond to the cassette traveling.direction as illustrated
in FIGURE 2. | |

Fﬁrther. on the metal plaﬁe 10 witﬁ molded in an 6utsert
manner goods, barts.of the first and the second molded bodies
11, 12 for the tape driving system, tape loading system,
cassette loading systém, etc. are assembled and iﬁternal
equipment of a magnetic recording/reproducing apparatus are
formed in the next assembly process.

As described above, the chassis for magnetic
recording/reproducing apparétus has been so constructed that

.the thin thickness portion 9a is provided at the side wall

-.24 -
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portion of the metal plate 10 facing the guide‘grooves 10a,
'10b of which strength is relatiyely weak for the cylinder'
mouht 9 that has been molded in an outsert manner on the
metal plate 10.

According to the struCture-described above, as molding
" pressures given to the guide.grooves 10a, 10b of the metal
plate 10 in the-outsert moldihg ef the cylinder mount'is‘
reduced, a highly reliable moldihg is achievediand also-a
high density mounting of.molded_bodies is easily achieved.
As 'a result, it becohes possible to mold 'in the outsert
manner mounting base members which 'previously required fastehir_lg
with screws or caulking _such as those for which high strength
and high accuracy are riécrcﬁsly.demandedhout of.various
parts.comprising the tape driving system and tape loading
system and such partsQas mcﬁnttng hocks. etc. for which
relatively low strength and lower accuracy are demanded
and 1t also becomes p0831b1e to 31mpl1fy the manufacturlng
and assembling operatlons promote down3121ng and achieve
llght weight of the chassis.

Further, in the manufacturlng method of the chassis for
magnetic recording/reproducing apparatus described above,
during the outsert molding, the vicinity of the guide grooves‘
10a, 10b of the metal plate, which are relatively weak in
strength,; is suppressed to preveht the deformation of the
metal plate 10 caused by molding pressures.

According to the structure described above, a highly
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reliable melding is achieved an§ also a high density mounting
of molded bodies is easiiy achieved as the deformation of the
metal plate produced by moldlng pressures when the cylinder
mounting 9 1s molded in an outsert manner on the metal plate
10 is surely prevented. As a result, it becomes possible to
mold in the outsert manner many molded boaies having various
chareeteristic such as those mounting base members previously
requiring fasteﬁihg wifh'screws. caulking, those parts

for which'high strength and high accuracy are rigorously

 demanded out of various parte comprising the tape driving

sysfem and the tape leading'eystem'end such parts as mounting
heoks, : for which relatively low strength and leﬁer
accuracy are demanded and;iﬁlalso_becemes pessible to
simplify the manufacturing.and assembling operations, promote
downsizing and achieve ligﬁf'weight of the chassis.

Further, in the.seeond embodiment described aboee. the
present invention has'been'e#plained taking the case where
the thin thickness portion 9 is previded at the side wall
portion of the cylihdef meunt 9 to reduce the moldiné'
pressure P in the guide grooves 10a, 10b, However, the.
present inventien is not limited to this embodiment but'may
be embodied.in sﬁch a construction that a window portion 9a
is.provided at the side wall of the cylinder mount 9 facing
the guide grooves 10a, 105 of the metal platello, as
illusfrated in FIGURE 17, and the molding pressure produced

in the direction of the guide grooves is reduced by the
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action of this window portion 9b.

Further, in the second embodiment described above, the

‘present invention has been explained taking the case where

the proJectlon 31a and the depr9831on 31b are provided to the

molding dies 30a, 30b and the guide grooves 10a, 10b are

defined_by these projection 3la and the depressibn 31lb in the

outsert molding. However, the present invention is not

limited to this embodiment but may be embodied in such a

construction as the deformation around the guide grooves on

the metal plate 10 are prevented by filling the guide grooves

- 10a, 10b with the first thermoplastic matefial which is used

in the outsert molding, as illustrated in FIGURE 18.

Further. in the.second.éﬁbodimeht_déséribed above, the
present invention hgs'been explained ?aking the case_where
the invention is épﬁiied tﬁithe.cylindér mount 9 of the first
molded body 11'moldéd in the outsérf manner using the first
thermoﬁlastic ﬁaterial. waévef. the present inveﬁtion is
not limited to this embodiment bﬁt can be applied to other

first molded body 1i and to second molded bodies 12 thét are

‘molded in the outsert manner using the second thermoplastic. -

material.

Further, in the . seéecond embodiment as described above. it
was constructed to mold in the outsert manner twb types of
molded bodies using two types of therméplastic materials with
two outsert moiding machihes. However, the present'invention

is not limited to this embodiment but can be abplied to the
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outsert molding of at least one type of molded body.

Further, in each of the embodiments as described above,
the'preéent invention has been explained taking the case
where the embodiment is so constructed that two types of
molded bodies are formed using twé'types of thermoplastic
materials.- However;ﬂthe present invention is not limited to
this embodiment but it:is also'possible td construct the
_applicatibn to form more_than two_types of molded'bodies
ﬁsing more than two types of thermoplastic ﬁaterials.

. Further, in the embodiments as described above, the
present'invention haé been explaine&'taking the case where
the present invention is applied.to the chassis of magnetic
recording/reproduc¢ing app;fééus, in'&hich the caséette
loading sygtem is constructed.jbintlyJwith Both the tape-
dfiving sfstem and the tapé'loaAing system. However, the
present_invention.is not limited to this embodiment but-the'
_almost same effect can.be exbected'by appIyihg the present
invention fo a chassis of magnetic-recording/reproducing
apparatus in which at least two of the tape driving system _
énd the tape loading system are constructed.’

Further, in fhe embodimehts és described above, the
presenﬁ invention has been expléined taking fhe case where
the cassette'guiding portion 12) of the cassette loadingl
system is afranged at the bent portion after the outsert
molding of the first and the second molded bodies il, 12 on

the metal plate 10 is completed. However, the present
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invention is not limited to.this embodiment but is also
l applicable to a cha331s in such a structure that the metal
plate 10 is not bent in the state where the first and the
second molded bodies 11, 12 have been formed on the metal
plate 10.
| Further, in the embodiments descrihed above, the present

invention has been explained by taking the case where the
present invention is applied to a'VTR'as a magnetic
recording/reproducing'apparatus._ However, the present
invention is not limited to this.emhodiment hut is applicable
to various magnetic recording/reproducing apparatus such as a
DAT, etc. | |

So, needless to say, thehpresent invention is not limited
to the embodiment described above but may be embodled in
various. forms w1thout departing from the sp1r1t and the scope
thereof.

As described above, according to the present invention it
is possible to provide a chassis for magnetic .
recording/reproducing apparatus, which is capable of reducing
the parts count, simplifying the manufacturing process,
promoting downsizing and achieving light weight in simple
construction and a manufacturing method of the chassisr

As described above, the present invention can provide an
extremely preferahle chassis for magnetic |
record1ng/reproduc1ng apparatus

Wh11e there have been illustrated and descr1bed what are
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at present considered.to be preferfed embodiments of the
present invention, it will be understood by those skilled in .
the art that various changes and.modifications may be made,
and equivalents may be substituted for elements thereof
wifhout departing from the true scope of the preéent inven—
tion. 1In adaition; many modifications may be made to adapf a
particular situatioh or material to the teaching of the
present ihvention without departing {from the.céntral scope
thereof. Therefor, it is intended. that the present invention
not be limited to the particular embodiment disclosed as the.
best mode contemplated for carryihg out the preéenf
iﬁvention,.but that the'present invention ihgludes all
embodiments falling wifhiﬁ fﬁe scope of the appended claims.
The.foregoing'description apd the qrawings aré regarded by
the applicant as inéi-uding ..a'va;*iety of individually
inventive concepts, some of which may lie partiélly or whoily
outside the scope of some_or a11 of the.foliowing claims.
The fact that the applicant_hés.chbéen at the time_of filing
of the'bresent applicgtion.to reétrict the claiﬁed scope of
protection in accordance with.the following.claims is nof'to
be taken'as a disclaimerlor alternative inventive concepts
that are included 'in the contents of the application and
could-be defined by claims'differing in scope from the
following claims, which,different claims may be adopted
subsequently during prosecution, for examplé, for the

purposes of a divisional application.

- 30.—
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CLAIMS:

1. A chassis, for a magnetic reCOrding/
reproducing apparatus provided with a metal plate, and
comprising: '

a plurality of molded bodies molded in an

outsert manner on the metal plate-using a

pluraiity.of'thermoplastic matérials which have

different properties, to support a tape dfiving
s&stem for the apparatus. '

2. A chassis for a magnetic recording/
reproducing apparatus as claimed in claim 1,
characterized in that thé molded'bodiés are composed of
many parts which are molded in the outsert manner using
different types of the:moplastic.matérials.

3. Method for manufacturihg a chassis for a
magnetic recording/reproducing apparatus having at
least a tape driving system mounted on a metal plate
comprising the stebs of: .

molding in an outsert'maﬁnér a plurality of

molded bodiéS;on tﬁe-métal:plate by feeding a

plﬁrality of thermoplastic materials which have

different .properties, stérting from the one with
the highest thermal denaturation temperature; and

mounting barts.constituting the tape driving
system onto;the molded bodies.

4. Method fér manufacturing a éhassis’for a

- magnetic recording/reproducing apparatus as claimed in

claim 3, characterized in that a molding die to be used
in the outsert molding is chaﬁged in each of a
plurality of thermoplastic Materials, and in that a
dut—out is provided to a molding die for a later stage
to remove undesired molded.bodies produced on the metal
plate during the oufsert molding in a previous stage by
the cut-out during the outsert molding at the lafer
stage. _ . '

5. Method‘for manufacturing a chassis for a

I R
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magnetic recordlng/reprodu01ng apparatus as claimed in
claim 3, characterized in that a moldlng die to be used
in the outsert molding is changed for each of a '
plurality of thermoplastic materials, a'correcting-
5 portion is provided to a molding die for a latter stage
. to correct deformations produced on the metal plate
during the outsert molding in a previous stage, and the
deformations produced on fhe metal plate during the
outsert molding in the previous stage are corrected
10 during the outsert molding in- the latter'stage.
] 6. Method for manufacturing a chassis for a
magnetic recording/reproducing apparatus as claimed in
claim 3, characterized in that the molded bodies have a
plurality of parts, and after tﬁe outsert mol&ing
15 process some of these parts usin§ a Single type of
thermoplastic material, and other-parts are integrally
molded in an outsert manner using more than one type of
the thermoplastlc materials.
7. Method_fo; manufacturing_a chassis for a
20 magnetic recordihQ/reprddUcihg apparatus-as claimed in
claim 3, characterized in that a runner for pOurinQ the
thermoplastic materials into the molded body portion of
a molding die to be used in the outsert molding is
. provided to cross a runner that is formed on the metal
25 plate during the outsert molding of another type of
thermoplastic material which has been carried out
previously.
8. Method for manufacturing a chassis for a
magné;ic recording/reproducing apparatus as claimed . in
30 claim- 3, characterized in that a runner for pouring the
thermoplastic material into the molded body portion of
a molding die to be used in the outsert.molding is
provided on one side of the metal plate to cross
another runner formed for the thermoplastic material on
35 the other side of the metal plate. '
9. Method of manufacturing a chassis for a

g l[!’l"ﬂ//’[l wmw | T
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' magnétic recording/reproducing. apparatus as claimed in

claim 7 or claim 8, charagterized in that one of a pair
of the runners formed crossing each.other on the metal -
plate.is contiguous with the metal plate at the
intersecting point.

- . 10. Method for manufacturing a chassis for a
magnetic recording/reproducing apparatus having at
least a tape driving system molded on a metal plate,
comprising the steps of: ]

molding in an outsert manner a plurality of
molded bodies on the'metal plate by feeding almost
simultaneously a plurality of thermoplastic
materiais having different properties; and

mounting parts constitufing the tapé driving
system onto the molded bodies. -

11. A chassis for a magnetic recording/
reproducing apparatusléomprising at least a tape
driving system mounted on -a metal plate, comprising:

a strugtural part receiving hole provided on
the metal plate into. which pafts of the tape
driving system are assembied; and

a molded body which is molded in an outsert
manner on the metal plate around:the structural
part receiving hole, of which side wall thicknéss
facing the wall of the structural part receiving
hole is fhinner than the thickness of other
portions. _

12. A chassis for a magnetic recording/
reproducing apparatus comprising at least a tape
driving system mounted on a metal plate, comprisingi

‘a structural part receiving hole provided on.
a metal plate into which parts of the tape driving
system are assembled; and

a molded-body.which is molded in an outsert
manner near the structural part receiving hole on

the metal plate and is provided with a window on
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the side wall facing the structural part receiving
hole. '
13. A chassié for a magnetic recording/
reproducing'appératus as claimed in claim 11 or claim
12, further comprising a tape  loading system wherein

the molded body is a rotary cylinder mounting member

‘with a rotary head mounted, and the structural part

receiving hole is a groove for guiding a tape pull-out
member of the tape loading system.

14. Method for manufacturing a chassis for a
magnetic recording/reproducing apparatus by ldading a
metal plate in an outsert molding machine and fofming a
plurality of molded bodies including parts comprising

~at least a tape driving system by molding in an outsert

manner thermoplastic materials,

characterized in that the deformation of the metal
plate is suppressed in-the vicinity of the outsert
molding point on the metal plate to prevent the
deformation when the molded body is molded in the
outsert manner. o

15. Method for manufacturing a cﬁassis for a
magnetic recording/reproducing apparétus as claimed in
claim 14, _ |

characterized in that a deformation suppressing
portion is provided to a molding die of the outsert
molding machine to suppress the deformation 6f the

metal plate in the vicinity of the structural part -

'receiving hole defined on the metal plate so as to

prevent the.deformation of the metal plate caused by a
molding pressure. .

16. Method for manufactu;ing a chassis for a
magnetic recording/reproducing apparatus as claimed in
claim 14, | _

characterized in that when the molded body is
molded in an outsert manner on the metal plate using
the outsert molding machine, the deformation of the

mwwww Tl
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metal plate is,suppressed'by filling a structural part

, receiving hole defined on the metal plate with

thermoplastic. materials to prevent the deformation of
fhe metal plate caused by the molding pressure.

| 17. A chassig for a magnetic recording/
reproducing épparatus comprising a cassette loading
system for loading a cassette in a tape drive section,
a tape loading system for loading a tape'pulled—out
from the cassette loaded in the tape drive section on a

cylinder provided with recording/reproducing heads, and

-a tape travel drive syétem for driving the tape to’

travel along a predetermined path, comprising:

a metal plate having two edges which are
formed to face each other by bending parts of the
metal plate, thus accommodafing the cassette
loading system on the edges and the tape loading
system and the tape-trével driﬁe system between
the edges. o
18. Method for manufactu&ing:a chassis fof'a'
magnetic-recordiﬁé/repraducihg apparatus comprising a
cassette loading system for loading a cassette in a . .
tape drive 'section, a tape loading system for loading é-
tape‘pulled—out from the cassette loaded in the tape
drive section on a cylinder provided with
fecdrding/reproducing heéds and a tape travel drive
system for driving the tape to travel along a
predetermlned path, comprising:

. forming on a metal plate é plurality of

~molded bodies which constitute each of the systéms

by molding thermoplastic materials in an outsert

manner; ' '

bending parts of the metal plate into'two
edges facing each other éo that the metal plate
accommodates the cassette. loading system on the
edges and the tape loadlng system and the ‘tape
travel drive system between the edges.

Mmooy
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19. Method for manufacturing a chassis for a
magnetic recording/reproducing apparatus as claimed in
claim 18, wherein the bodies for the tape.loading
system and the tape travel drive system are molded from
polyphenylene—sulfiae, while the bodies for the
cassette loading system are molded from '

polyoxymethylene. -
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