
CHASS.IS FOR MAGNETIC RECORDING/REPRODUCING APPARATUS 

. AND METHOD FOR MANUFACTURING THE SAME 

The present invention relates to magnetic 

recording/reproducing apparatus, for instance, ~ideo tape 

recorder (VTR) and, more particularly, to. a chass.is of 

magnetic recording/reproducing apparatus, which is used for 

mounting a cassette loading system, tape loading system, tape 

driving system, fo.r 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 installed at specific ~ositions on a 

metal plate 1 as illustrated in F~GURE 1. Corresponding to 

these reel shafts 2a, 2b, there are mounted a plurality of 

mounting base.member·s···a comprising a tape loading s_ystem to 

pull qut 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. accuracies of the tape loading system, the 

tape driving system and the mode control system are 

decided depending upon the installing accuracy of the 

mounting base members 3 and th~ir installing accuracy larg~ly 

affects the manufacturing of magn~tic 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 membe·r mounting hook of the tape driving 

syst·em ,. a support of the mode control system, etc. for which 

relatively low strength and accuracy are ·demanded are molded 

in an outsert manner and installed using thermoplastics, 

e.g., polyoxymethylene (POM), etc., while such parts 3b as a 

cylinder mount for fixing a rotary cylinder, a tape guide 

post for controlling a magnetic tape with high accuracy 

against the rotary cylinder, the reel shafts 2a, 2b, etc. for 

which a high strength and a high accuracy are demand~d are 

manufactured by, for instance.· machining metallic materials, 

and then mounted on the metal plat~ 1 using fasteners such as 

screws 4; a caulking operation, and the like. 

However, this chassis has problems in that the number 

of parts. comprising the tape loading system and the tape 
.. 

driving system increa·ses greatly; the control of parts is 

extremely troublesome; many processes are required; the 

manuf.acturing operation incll.lding the assembling _operation is 

extremely troublesome.. Furthermore, as relati-vely many 

metallic materials are used and fastening operations using 

screws and caulking operations are needed, the weight will 

increase and at the same time, it becomes difficult to 

promote downsizing. 

So, it is considered to· improve the defects described 

above by ·m·olding in an outsert manner parts for which high 

strength and high accuracy are rigorously demanded on the 

metal plate using thermoplastjc material having a low 
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shrinkage factor and high molding die copying property. .rn 

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

·outsert manner mounting base members using· thermoplastic 

materials having excellent characteristics but it is demanded 

to achieve the highly reliable outsert molding without 

adversely affecting other parts. 

For· instance, there is a problem 'that as parts are 

molded in an outsert manner at a high density, the metal. 

plate is thermally deformed and after the outsert molding, a 

highly reliable and accurate operation of the mechanical 

portions of the t.ape loading system and the tape driving 

system that are assembled to the chassis may become 

·difficult. 

As .described above. a ~onv.entiona_l ·chassis for magnetic 

recording/reproducing·· apparatus has problems in that as the 

parts count increases, a parts control and· a manufacturing_ 

pr.ocess including an assembling process are extremely 

troublesome and promotion of downsizing and achieving light 

weight are difficult. 

The present invention seeks to 

provide a chassis for magnetic recording/reproducing 

apparatus. which has a simple structure and is c_apable of 

reducing the parts count. simplifying the manufacturing 

-p1·oc·ess. promoting downsizing and achieving 1 ight weight. 

According to the present invention, ·there is provided 

a chassis, for.a magnetic recording/reproducing apparatus 
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provided with a metal plate1 and ~omprising a plurality 

of molded bodies molded fn an outsert.manner on the metal 

plate using a plurality of thermoplastic materials which 

have different p+operties, to support a tape driving system 

for the apparatus. 

According to the structure described above. by performing 

the outsert molding selectively usfng thermoplastic materials 

which.are different each other in their properties, it 

becomes possible to mold in the outsert manner those parts 

for which high strength and high 

accuracy are rigorously demanded out of parts comprising the 

tape driving system and the tape loading system and also such 

parts ~aving various characteristics as mounting hooks, etc., 

for which a re1at:l.veiy low · strength. and a low accuracy are 

demanded. on a metal plate. Therefore, it becomes possible 

to mold in the outsert manner those parts· which so far 

required fastening by screws. cau~kirig, etc., and thus it 

becomes possible to simplify the manufacturing and assembling 

operations and promote downsizing and achieving a light 

weight. 

Further the present invention provides the method for 

manufacturing a chassis for magnetic recording/reproducing 

apparatus having at l~ast.a tape driving system and a tape 

loading system mounted on 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 thermoplastic 

materials which are different each other in their pr9perties, 
.. 

starting from the one with the highest thermal denaturation 

temperature, and mounting parts constituting the tape driving 

system· and the tape loading system onto the molded bodies. 

According to the structure as described above. "by 

performing the outsert molding of products including parts 

comprising a tape driving system and a tape loading system 

using t~ermoplastic materials which are "different each other 

in their properties. starting from the one having the highest 

thermal denaturation temperature. ft becomes poss-ible to mold 

in the outsert manner those parts of the rotary cylinder. for 

which a high strength and a high accu!acy are rigorously 

demarid~d based on the shr1nkage factors of thermoplastic' 

materials and sucb p~rts having various characteristics as 

mounting hooks, etc., for which a relatively gentle strength 

and a low accuracy are demanded, .on a metal plate. 

Therefore. it becomes possible to .mold in the outsert manner 

those parts so far requiring fastenings with screws, 

caulking, etc .. and thus it becomes possible to simplify ~h~ 

manufacturing and assembling operations and promote 

downsizing and achieving a light weight . 
• 

Further, in a method for manufacturing a chassis for 

magnetic recording/reproducing apparatus comprising a 

cassette loading system, a tape loading system and a tape 

travel drive system according.to the present invention, a 
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plurality of structural members are mold~d in an outsert 

manner .on a metal plate and then parts of the metal plate are 

formed into two edges which are formed to face each other by 

bending the"parts of the metal plate, thus accommodating the 

cassette loading system on the edges and the tape loading 

system and the tape travel drive system between·the·edges. 

According to the structure as described above, the 

cassette loading syste~. the tape loading system and the tape 

travel drive system are mounted on the same metal plate.-

Further by bending the parts of the metal plate into two 

edges after the structura·l members are molded in the outsert 

manner, not only the.manufacturing process is simplified but 

also it is able to increase the locating accuracy of the 

cassette loading system ·in relation to ·the tape travel drive 

system and the tape loading system. 

Further in the present invention, the chassis for 

magnetic recording/reproducing apparatus provided with a 

metal plate, at least a tape driving system and a tape 

loading system respectively mounted on the metal plate has a 

structural part receiving hole provided on the metal plate 

into which parts of the tape·driving 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 hole, of which side wall thickness 

facing the wall .of the structural part receiving hole is . 

thinner than the thickness of other portions. 
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According to the structure described above, a molded body 

that is molded in an outsert manner on the metal plate is 

formed thinner in thickness at its side wall facing the wall 

of a structural part receiving hole 9n the metal plate than 

other p6rtions and therefore. a molding pre•sure given to the 

structural part receiving hole to which the thin thickness 

points is facing is reduced at the time of molding. Thus, it 

becomes possible to mount the molded body on the metal plate 

at a high density in the outsert molding and it also ~ecomes 

possible to mold in the outsert manner" those parts of the 

rotary cylinder. for which high strength and high accuracy 

are rigorously demanded out of parts comprising the tape · 

dri v.ing system and the tape loading system a.nd such parts 

having.various characteristics_ as mou~ting hooks, etc., for 
. . . 

which relatively gentle streri.gth·and low accuracy are 

demanded, on a metal plate. Therefore, it becomes possible 

to.mold in the outs.art manner 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 achieve light. 

weight of a chassis. 

· Further the present invention provides the method for 

manufacturing a chassis for magnetic recording/reproducing 

apparatus by loading a metal plate in an outsert molding 

machine and a plurality of molded bodies including parts 

comprising at least a tape driving system and a tape loading 
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system by molding in an outsert manner thermoplastic 

materials, characterized in that the metal plate is 

suppressed Jts deformation at a vicinity of the outsert 

molding point on the metal plate to prevent the deformation 

when .the molded· bo.dy is molded in the outser.t 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 plate 

is suppressed to prevent the deformation by a molding 

pressure, and thus the high density mounting of outsert 

moldable parts on th~ metal plate can be achieved. 

Therefore, it becomes possible to mold in the outsert manner 

those parts so far requiring fastening·with screws, caulking, 

etc. and the rotary cylin~er, for which high strength and 

high accuracy are rigorously demanded and such parts. having 

various characteristics as mounting hooks, etc., for which. 

relatively gentle stren~th 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 manufacturing and assembling 

operations, promote downsizing and achieving light .weight of 

a chassfs. 

Additional objects and advantages of the present 

invention will be apparent to person~ skilled in the art fro~ 

a study of the following description and the accompanying 

drawings. 
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For a better understanding of the present invention and 

to show how it may be brought into effec~,reference will now 

be ml!lde,by way of example,to the accompanying drawings, 

wherein: 

FIGURE 1 is a diagram showi-ng a conveptional chassis for 

magnetic recording/reproducing apparatus; 

FIGURE 2 is a diagram showing a chassis for magnetic 

recording/reproducing apparatus of a first embodiment 

according to the present invention: 

FIGURE 3 is a diagram showing a part of the chassis shown 

in FIGURE 2 in detail: 

FIGURE 4 is a diagram for explaining the assembly state 

s.hown ~n FIGURE 3 : . 

FIGURE 5 is a d.ia·gram showing the manufacturing process 

of the chassi.s shown in.FIGURE 2; 

FIGURE 6 is a diagram showing a first outsert molding 

machine' that is used for manufacturing the chassis as shown 

in FIGURE 2: 

FIGURES 7. 8 are diagrams showing a second outsert 

molding machine that is .used for manufacturing the chassis as 

shown in.FIGUR& 2; 

FIGURE 9 ·is a diagram. showing the details of. a molding 

die shown in FIGURES 7, 8; 

FIGURE 10 ~s a diagram showing the structure of a runner 

formed on a metal plate; 
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FIGURE 11 is a diagram showing the structure 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 outsert 

molding machine for manufacturing the chassis as shown in 

.FIGURE 2; 

FIGURE 14 is a diagram showing essential parts o·f a 

chassis for magnetic recording/reproducing apparatus involved 

in a second embodiment of the present invention: 

FIGURE 15·is a diagram shown for explaining the details 

of the molding dies shown in FIGURE 5; 

FIGURE 16 is a .diagram showin,g· the ·outsert molding state 

in FIGURE 5 (projections and d.epressi9ns ·for suppressing the 

deformation are not shown); 

FIGURE 17 is a diagram showi~g one aspect of a second 

embodiment of the present invention; and 

FIGURE 18 is a diagram showing another aspect of the 

second embodiment of the ·present invention: 

The present inventi~n will be described in detail with 

·reference to the ·attached. drawings FIGURES 2 through 18~ 

Referring now to FIGURES 2 through 12. a first embodiment 

of the chassis for magnetic recording/reproducing apparatus 

according 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 11 (shown by the speckled figures in FIGURE 2) 

and second molded bodies 12 (shown by the plain figures in 

FIGURE 2) are molded -in an· outsert manner on specific 

positions selectively using first and second thermoplastic 

materials having different shrinkage factors. These first 

and.second molded bodies 11 and 12 include tape drive members 

comprising a ·tape driving system for driving a tape travel 

including a tape.guide mechanism.· tape loading parts 

comprising .a tape loading system for loading a magnetic tape· 

wound in a cass·ette onto a rotary cylinder on which rotary 

heads ar~ mounted. cassette guiding parts comprising a 

cassette ~oading system to load the cassette to a tape 

driving position and mounting base. me~bers having various 

characteristics such as an erasing head mounting hook, fer earple. 

The molded bodie~ ··for· the tape travel drive system 

contains a cylin~er base 111 for mounting a cylinder as the 

first ~olded bod~ reel posts112 for supporting a reel base 

adapted for engaging with a tape reel provided in cassettes 

guide posts 113, 114 for supporting a tape in traveli support 

posts 115. 116 .. 117. 118. for supporting mechanical 

members such as a pinch-lever. 

The molded. bodies for the tape loading system contain a 

base 119 as the first molded body on which a tape pull-out 

member movable along guide grooves lOa, lOb to load the tape 

on the cylinder is pressed after the tape loading is 

completed. 

- 11 



Further as the second molded bodies there are fixing 

members 122 for fixing a circuit board at 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· the rotary cylinder of the tape 

driving system out of the mounting base members f.or which 

high.strength and high accuracy are rigorously demanded and 

are ~olded 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 mechanical· characteristics of shrinkage 

factors 0.2% through 0.4% (flowing direction) and 0.6 .- 0.8% 

(right angle direction), coefficient 9f. linear expansion of 

.0.7 x 10-6 cm/cm' C. (flowing direction) and 6.2 x 10-5 cm/cm' C 

(right angle direction). modulus of bending elasticity 13 x 

10-4 kgf /cm2 . tensile strength :J.800 kgf/cm2 and deflection 

temperature under load 2.70' C are s..ri.tabie, and parts. are rrolded in 

an outsert manner at a molding die temperature 150'C .. 

On the other hand. the second molded bodies 12 are parts 

such as mounting hooks. etc .. for which an elasticity ·is 

demanded but relatively. low strength and accuracy are 

demanded~ and materials with a relatively high shrinkage 

factor and a relatiyely low mold copying property in 

comparison to the· PPS as described above, for instance, a 

polyoxymethylene (POM) is used for the outsert molding. As 

such POMs: ones having mechanical characteristics of a 
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shrinkage factor ·of 1.5 % through 3.5 %, a linear expan•ion 

factor of 10 x 10-5 cm/cm·' C. modulus of bending elasticity 

2.6 x 104 kgf/cm2• a tensile strength of 620 kgf/cm2 and a 
• 

def l.ect ion temperature under load 11' C are suitable arrl prrts are 

molded in an outsert manner at the molding die temperature of 

ao·c. 

Further. third rrolded bodies having many structural 

sections are molded in an outsert manner on the metal plate 

10 to be integral therewith, using both the first and the 

second thermoplastic.materials. As a third molded .body 

there is, for instance, a guide support member 21 of a 

·driving slider 20 which controls the operation of the tape 

pul 1-out mechanism of the tape load.ins _.system shown in FIGURE 
. . ' 

3. Thts guide support member 21 is comprised of a guide. 

portion. 21a movably ··engaged ·with the guide hole 20a of the 

drivinq slider 20 and an elastic engaging portion 21b, which 

is elastically engaged with the guide portion 21a, and is.J. 

enga~ed with the side of the guide .hole 20a of the driving 

slider 20 movably and,while supporting the driving slider 20 

by the elastic engaged portion 21b, controls the position of 

the guide hole 20a of the dri vin·g slider 20 by moving it in 

the dire~tion of arrow A or B by the guide portion 21a. 

The guide portion 21a of this guide support member 21 is 

molded in an outsert manner using the first thermoplastic 

material and the elastic engaging portion 21b is integrally 

molded in an ©utsert manner.to this guide portion 21a using 

- 13 

_ _l_ 



the second thermoplastic material. Thus, the guide porti·o.n 

21a of the guide supp9rt member 21 satisfies the demands for 

s.trength and accuracy by the first· thermoplastic material 

characteristics ~nd the elastic engaging portion 21b 

satisfies demands for strength and i;i.ccuracy lower ·than 
. . 

the gu~de portion 21a and a demand for required elasticity by 

the second thermoplastic material characteristics. 

As illustrated. in FIGURE 4, one end of the driving slider 

20 is mov~bly engaged with a mode switching cam 22 of a 

magnetic ~ecording/reproducing apparatus and a driving tooth 

portion 20b is provided between the driving slider 20 and the 

mode switching cam 22. A gear mechanism 23 is engaged with· 

this driving tooth portion 20b movabl~ and tape pull-out 

member~ 24a, 24b for a tape supply and a tape take-up are 

linked to this gear iiiechanislil 23 via i"ink mechanisms 25, 26. 

These tap~ pull-out members 24a. 24b are inserted movably 

into a· pair of guide grooves 10a, lOb which are defined on 

the metal plate 10. These guide grooves 10a, !Ob> 

s~own in FIGURE 4, are. defined to. correspond to the 

feeding and take-up sides of the rotary cylinder to wh1ch the 

·.rotary head is mounted. Thus, when the mode switching cam 22 

is driven to rotate by a driving force transmitted from a 

driving source (nqt shown), the driving slider is guided and forced 

to move in the direction of arrow A cr·B. At this time, the 

driving slider 20 drives the gear mechanism 23 by its driving 

tooth portion 20b. Inter locking with the driving slider, the gear 
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mechanism 23 actuates and controls the tape pu11~out members 

24a, 24b to move along the guide grooves 10a, 10b and 

executes the loading or unloading of a magnetic tape in a 

tape cassette (not shown). 

Further, the second molded bodies 12 on the metal plate 

10 include mounting base members. for instance, an electric 

circuit substrate supporting hook, etc .. in addition to . the 

tape driving system, tape loading system and cassette loading 

system. 

As a manufacturing method of a chas.sis for magnetic 

recording/reproducing apparatus in ·the structure as described 

above, a.nearly flat-shaped metal plate 10 is machined for 

defining a plu~ality Of moided body mounting portions at 

specif~c positions on the metal plate 10 as illustrated in 

FIGURE 5 (a). Then. the met.al plate 10' is mounted between the 

core side of a first outsert molqing machine 30 and cavity 

side molding dies 30a, 30b as illustrated in FIGURE 6. Here. . . 

the first thermoplastic material having a low shrinkage 

factor and high copying property is fed to the cavity side 

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

the first molded bodies 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 molded bodies 11 molded in an outsert ~anner is removed 
. . 

from the first outsert molding machine 30 and mounted between 

the core side of a second outsert molding machine 31 and 
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cavity side molding dies 31a. 31b as illustrated in FIGURE 7. 

Here, the second molded bodies 12 are molded in an 

outsert manner at specified molded body mounting portions 10c 

of the metal plate 10 by a second outsert molding machine 31 

u.sing the s·econd thermoplastic material having a higher 

shrinkage factor than the first thermoplastic material (see 

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

comple:ted the outsert molding are bent so that a pair of 

cassette guide portions 121 of the second molded body 12, 

which are molded in the .outsert manner on both sides, will 

correspond to the cassette traveling direction. 

Further, on the ·metal plate 10 after completed the 

outsert molding of mounting ·parts, part.s for constituting the 

tape d~iving system. the tape loading system. or the cassette 

loading system, ·etc;:. ··.are mounted on the first and the second 

molded bodies 11, 12 in the next ass.embl ing process. thus for 

resulting a ·magnetic recording/reproducing apparatus. 

On the molding die 31b of the second outsert molding 

machine 31. a runner portion 31c for introducing plastic 

materials and a runner escaping groove 31d are provided in 

correspo~di:q,g to the already formed runner 11a for the first 

molded bodies.11 as shown in FIGURE 9. Further. the runner 

31c of the molding die 31b is arranged to cross the runner 

lla 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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lla 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 metal plate 10 (see FIGURE 11). Thus, 

the outsert molding of the first and the second molded bodies 

11. 12 at a high density on the metal plate 10 becomes 

possible. 

Further, the runner lla·of the first molded bodies 11 out 

of the runners 11a. 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 10 and 

arrange the runner 12a ,formed in mo"tding the second molded 

bodies 12·over this runner 11a, as illustrated in F~GURES 

12 (a). 12 (b) . · Thus. the outsert mold.ing of the first and the 

second molded bodies 11, 12 at a high density on the metal 

pla.te 10 and the achi-evement of a ·thinner chassis are· 

.assured. 

As illustrated in FIGURE 7. deformation correcting 

portions 32a. 32b are provided at less strong points of the 

metal plate 10, for. instance, molded ~n an outsert· manner. 

points nea~ a relatively large hole corresponding to the 

·molding dies 3la, 31b of the second outsert molding machine 

31. When the second outsert molding machine 31 is run to 

press the molding dies 31a, 31b to contact with each other, 

these deformation correcting ·portions 32a, 32b correct 

thermal deformations produced on the metal plate 10 during 

the 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 cut-outs 33a, 33b for 

removing undesired molded bodies llla. 119b such as burrs, 

etc .• made during the molding of the first molded bodies 11 

is provided to the molding dies 3la, 31b of the second 

outsert molding machine 31. Thus, through the cut-outs 33a. 

33b. the molding dies 31a, 31b remove the undesired molded 

bodies~111a, 119b produced on the metal plate 10 du~ing the 

outsert molding by the second outsert molding machine 31. As 

a result, the outsert ~olding of the first and the second 

molded bodies 11. 12 beco'ines ·possible i_n the minimum process. 

Furthel'.", the undesired molded bodies may include. for 

ins·tance, the runher .. .;J.la formed on the metal plate io in the 

outsert mdlding. 

Further. when molding the third molded bodies, for example, 

the guide support member 2i, in the outsert manner the 

guide portion 21a for which high strength and' high accuracy 

are rigorously demanded is molded in an outsert manner using 

the first thermoplastic material at the specific position on 

the metal plate 10 by the first outsert molding 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 strength and low accuracy are demanded but 

strong elasticity is demanded is integrally molded in an 
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outsert manner aroun9 the guide portion 21a using the second 

thermeplastic material. .. 

As described above. the chassis for magnetic 

recording/ieproducirig apparatus has been constructed by 

providing the first and.the second molded bodies 11. 12 for 

the parts comprising the tape driving system and the tape 

loading system formed by molding in the outsert manner the 

first and the second thermqplastic materials which.are 

different each other in their properties. respectively. on 

the metal plate 10. 

According to the construction described above, as the 

parts are molded in an outsert manner using the first and the 

second thermoplastic materials having different shrinkage 

factors selec~ively, it becomes possible to perform the 

outsert molding of th~ f irs"t- and the s·econd molded bodies 11, 

12 having various characteristics, such as the.mounting base 

members constituting the rotary cylinder. for which a high 

strength and a high accuracy are rigorously demanded, or 

mounting hooks, etc .• for which a relatively low strength 

and a low accuracy are demanded out of the parts comprising 

the tape driving system and the tape loading system. As a 

~esult, it becomes possible to mold in the outsert manner the 

mounting base members so far requiring fastenings· with 

screws. caulkingi etc., and it also becomes possible to 

simplify the manufacturing and assembling operations. promote 

downsizing and achieve a light weight. 
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Further. in the manufactur.ing method of the chassis for 
- . 

magnetic recording/reproducing apparatus, the first and the 

second molded. bodies 11, 12 such as the mounting base members 

constituting the tape driving system and the tape loading 

system are formed by molding in the outsert manner the· first 

and the second thermoplastic materials which a~e different 

each other in their properties. starting from one with the 

highest thermal denaturation temperature on the metal plate 

10. 

According to the manufacturing method described above, 

the outsert molding of the first and the second thermoplastic , 

materials which are different each other in their properties 

becomes possible and the outsert mo.ld.ing of the first and the 

second.molded bodies 11. 12 having various characteristics, 

such as the mountin·g."base members for mounting thereto the 

rota~y cylinder, for which a high strength and a high 

accuracy are demanded. and also the other mounting base 

members such as mounting_ hooks, etc .• for which a relatively 

low strength and a low accuracy are demanded based on the 

characteristics of the first and the second thermoplastic 

materials becomes possible.· As a result •. it becomes possible 

to mold ·in the outsert manner the mounting base. members so 

far requiring fastenings with screws. caulking, etc., and it 

also becomes possible to simplify the manufacturing and 

assembling operat{ons. promote downsizing and achieve a light 

weight. 
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Further, in the first embodiment as described above, the 

present invention has been explained taking the case where 

the embodiment is so constructed that the outsert molding is 

performed using the first and the second outsert mo"lding 

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 bodies 11, 

12 are molded almost simultaneously in an outsert manner on 

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

thermqplastic materials having differen·t shrinkage factors 
.... , 

almost at the same time from a f ir$t and a second feeders 

41a, 41b of a single outsert molding machine 40. as 

illustrated in FIGUREL.13. In· this case, the first and the 

second thermoplastic materials having mutually adaptable 

characteristi_cs are set and the molding die temperature of 

the outsert molding machine 40 is set at a level suited -for 

molding in th.e outsert manner both of the first and the 

second thermoplastic materials. 

Here_inafter. a second embodiment of the present invention 
. . 

will be described in detail with reference to the drawings 

FIGURES 14 through 18. Throughout the drawings, reference 

numerals or letters in FIGURES 2 through 13 of tpe 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/reproducing apparatus involved in an embodiment of 

the present invention and a cylinder mount 9.is molded in an 

outsert manner on a metal plate 10. The cylinder mount 9 has 

a thin portion 9a molded in an outsert manner on the.side 

wal 1 fa~ing a metal plate 10 which is thinner in thickness than 

other portions for reducing molding pressures. A rotary cylinder 

(not shown) to which a rotary head is mounted.i-s fixed to 

this mount 9a. Tape feeding and take-up side guide grooves 

10a. 10b for guiding a tape pul I-out membe_r of a tape loading 

system are suppressed to prevent their deformation at around 

the cylinder mount 9 on the metal plate.-

Further. in a sllni1ar uB11er to FIGURE_ 2 ~tie first embodirrent, a 

plural~ty of first molded bodies 11 and second molded bodies 

12 comprising a magne-tic recording/reproducing apparatus are 

molded in an outsert manne-r at ·specific positions on the 

metal plate 10 using a first and a second thermoplastic 

materials having different shrinkage factors. 

As a manufacturing method of a chassis for magnetic 

_recording/reproduding apparatus in the structure as described 

above. first of all~ a nearly plate shaped metal plate 10 is 

machined· for defining a plurality of molded body mounting 

portions 10b at specific positions on the metal plate 10. as 

illustrated in FIGURE 5(a). Then, the metal plate 10 is 

mounted-between the core sfde of a first outsert molding 

machine 30 and cavity side molding dies 30a. 30b as. 

- 22 -
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illustrated in FIGURE 6. On this first outsert molding 

·machine 30. a convex portion 31a for controlling thermal 

deformation is provided to the core side molding die 30a 

corresponding to the guide grooves 10a, 10b and a concave 

potion· 31b for control! ing thermal deformation is provided 

to the cavity side molding die 31a corresponding to the core 

side projection ~la as illustrated in FIGURE 15. When 

molding.dies 30a. 30b are joined together via the metal plate 

10. these projection 31a and the depression 31b are 

accommodated in the guide grooves 10a. 10b for the position 

defitiing wall of the guide grooves iOa, 10b. 

Under this state, the first thermoplastic material h~ving 
. . . , . 

a.low shrinkage factor and high copying property is fed from 

a feeder 30c to the cavity side molding die 30b of the first 

outsert molding machine 30 and the fir.st molded bodies 11 

including the cylinder mount 9 are molded in the outsert 

manner on the molded body mounting portions 10c of ·the metal 

plate 10 (see FIGURE 5(b)). Here, the molding dies 30a, 30b 

are directly applied with molding pressures generated ~rom 

the outsert molding of the cylinder mount 9 by the action o·f 

the projection 31a and the depression 31b and prevent 

deformation near the guide grooves of the metal plate 10. At 

the same time, because the thin portion 9a is formed.thinner 

in thickness t.han. other portions. the cylinder mount 9 

accelerates prevention of deformation near the guide grooves 

on the metal plate 10 as the molding pressure P applied to 
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the metal plate 10 is suppressed to prevent the deformation 

but with a weaker level than other portions. as shown in 

FIGURE 16. 

Then. the metal plate 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 second outsert melding 

machine which is in the almost same construction as the first 

·outsert molding machine 30 and the second molded bodies 12 · 

are molded in an outsert ·manner on the specific molded body 

mounting portion lOc using the second thermoplastic material 

having a higher shrinkage factor than the first thermoplastic 

material (see FIGURE 5(c)). Then, after the outsert molding 

completed, the meta°! plate 10 is bent~ so that a pair of 

cassette guide portions 12.l 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. 

Further, on the metal plate 10 with molded in an outsert 

manner goods, parts of the first· and the s~cond molded bodies 

11. 12 for the tape driving system, tape loading system, 

cassette loading 'System. etc. are assembled and internal 

equipment of a magnetic recording/reproducing apparatus are 

formed in the next assemblY, process. 

As described above, the chassis for magnetic 

recording/reproducing apparatus has been so constructed that 

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

-. 24 -



portion of the metal plate 10 facing the guide grooves lOa, 

· lOb of which strength is relatively weak for the cylinder 

mount 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 ioa, lOb of the metal 

plate 10 in the outsert molding of the cylinder mount is 

reduced, a h~ghly reliable molding is achieved and also-a 

high density mounting of mold.ed bodies is easily achieved. 

As ·a result, it becomes possible to mold "in the outse~t 

manner mounting base members whiah previously required fastening 

with screws or caulking such as those for which high strength 

and high accuracy are rigorously demanded out of various 
. . . 

parts <;!Ompri.sing the tape driving system and tape loading 

system and such parts.,- as mounting hooks, etc. for which 

relatively low strength and lower accuracy are demanded 

and it also becomes possible to simplify the manufacturing 

and assembling operations, promote downsizing and achieve 

light weight of the chassis. 

Further. in the manufacturing-method of the chassis for 

magnetic recording/reproducing apparatus described above, 

during the outsert molding, the) vicinity of the guide grooves 

lOa, lOb of ~he metal plate, which are relatively weak in 

strength; is suppressed to prevent the deformation of the 

metal plate 10 caused by molding pressure~. 

According to the structure described above. a highly 
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reliable molding is achieved and also a high density mounting 

of molded bodies is easily achieved as the deformation of the 

metal plate produced by molding pressures when the cylinder 

mounting 9 is 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 bodies having various 

characteristic such as those mounting base members previously' 

requiring fastening with screws. caulking, those ~arts 

for which high strength and high accuracy are rigorously 

demanded out of various parts comprising the tape driving 

system and the tape loadiz:ig· system and such parts as mounting 

hooks, for which relatively low strength and lower 

accuracy are demanded and it also becomes possible to 

simpli~y the manufacturing and assembling operations, promote 

downsizing and achieve light· weight of° the chassis. 

Further, in the second embodiment described above. the 

present invention has been explained taking the case where 

the thin thickness portion 9 is provided at the side wall 

portion ~f the cylinder mount 9 to reduce the molding 

pressure P in the guide grooves 10a. 10b, However. the 

present invention is not limited to this embodiment but may 

be embodied in such a construction that a window portion 9a 

is provided at the side wall of the cylinder mount 9 facing 

the guide grooves 10a, 10b of the metal plate 10. as 

illustrated in FIGURE 17, and the molding pressure pr~duced 

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 ~ascribed above, the 

present invention has been explained taking the case where 

the projection 31a and the depression 31b are provided to the 

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

defined by these projection 31a and the depression 31b 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 preventec:\ by filling t.he guide grooves 

lOa, 10b with the first thermoplastic material which is used 

in the outsert molding, as illustrated in FIGURE.18. 

Further. in the second embodiment. described above, the 

present invention has.been explained taking the case where 

the invention is applied to the cylinder mount 9 of the first 

molded body 11 molded in the outsert manner using the first 

thermoplastic material. However, the present invention is 

not 1 imi ted to this embodiment but can be applied to .other 

first ·molded body 11 and to second molded bodies 12 that are 

molded in the outsert manner using the second thermoplastic. 

material. 

Further, in the-second embodiment as described above, it 

was constructed to mo~d in the outsert manner two types of 

molded bodies using two types of thermoplastic materials with 

two outsert molding machines. However, the present invention 

is not limited to this embodiment but can be applied 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 present invention has been explained taking the case 

where the embodiment is so constructed that two types of 

molded bodies are formed using two ·types of· thermoplastic 

materials.- However ... the present invention is not 1 imi ted to 

this embodiment but it is also possible to construct the 

application to form more than two types of molded bodies 

using more than two types of thermoplastic materials. 

Further, in the embodiments as described above, the 

present invention has been explained· taking the case where 

the present invention is applied to the chassis of magnetic 

recording/reproduc;::ing apparatus, in which the cassette 

loading system is constructed jointly with both the tape 

driving system and the tape loading system. However. the 

present invention is not limited to this embodi~ent but the· 

almost same effect can be expected by appfying the present 

invention to a chassis of magnetic recording/reproducing 

apparatus in which at least two of the tape driving system 

and the tape loading system are construe.tad·.· 

Further, in the embodiments as described above, the 

present invention has been explained taking the case where 

the cassette guiding portion 121 of the :cassette loadi.ng 

system is arranged at the bent portion after the outsert 
,· 

molding of the first ~nd the second molded bodies 11, 12 on 

the metal plate 10 is completed. However, the present 

- 28 -
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invention is not limited to this embod1ment but is also 

applicable to a chassis in such a structure that the metal 
i 

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 described above, the present 

invention has been. exp_lained by takirig the case where the 

present invention is applied to a VTR as a magnetic 

recording/reproducing ·appara_tus. However. the present 

invention is not limited to this embodiment but is applicable 

to various magnetic recording/reproducing apparatus such as a 

DAT, etc. 

So, needless to say, the: present invention is not -limited 

to the embodiment described above but may be embodied in 

various.forms ~ithout~departing fr6m the spirit 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, 

proinoting downsizing and ~chieving light weight in simple 

construction and a manufacturing method of the chassis. 

. As descri·bed above, the present invention can provide an 

extremely preferable chassis for magnetic 

recording/reproducing apparatus. 

While there· have been illustrated and described what are 

.·.: 

• ' .·l 
t 
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at present considered to be preferred 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 

without departing from the true scope of the present inven­

tion. In addition; many modifications may be made to adapt a 

particular situation or material to the teaching of the 

present invention without departing from the central scope 

thereof. Therefor, it is intended-that the present invention 

not be limited to the particular embodiment disclosed as the 

best mode contemplated for carrying out the present 

invention. but that the present invention in~ludes all 

embodiments falling within the scope 9f. the appended claims. 

The.foregoing· description and the drawings are regarded by 

the applicant as including a· variety of· individually 

inventive concepts, some-of which may lie partially or wholly 

outside the scope of some or ·all of the.following claims. 

The fact that the applicant has cho~en at the time of filing 

of the· present appl ica_tion to restrict the claimed scope of 

protection in accordance with the following claims is not to 

be taken as a disclaimer or alternative inventive concepts 

that ·are· included ·in the contents of the t:tPPlicatiori anq 

could be defined by claims differing in scope from the 

following claims. which.different claims may be adopted 

subsequently during prosecution, for example, for the 

purposes of a diyisional application . 
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CLAIMS: 

1. A chassis, for a magnetic recording/ 

reproducing apparatus provided with a metal plate, and 

comprising: 

5 a plurality of molded bodies molded in an 

10 

outsert manner on the metal plate using a 

plurality of thermoplastic materials which have 

different properties, to support a tape dr1ving 

system f.or the apparatuf?. 

2. A chassis for a magnetic recording/ 

reproducing apparatus as claimed in claim 1, 

characterized in that the molded.bodies are composed of 

many parts which are molded in the outsert manner using 

different types of thermoplastic _mat.erials. 

15 j. Method for manufacturing a chassis for a 

20 

25 

magnetic recording/reproducing apparatus naving at 

least a .tape .driving system mounted on a metal plate 

comprising the steps of: 

molding in an outsert m~~ner a plurality of 

molded bodies on the· metal p_late by feeding a 

plurality of thermoplastic materials which have 

different.properties, s~arting from the one with 

the highest thermal denaturation temperature; and 

mounting parts constituting the tape priving 

system onto· the molded bodies. 

4. Method for manufacturing a chassis for a 

magnetic recording/reproducing apparatus as. claimed in 

claim 3, characterized in that a molding die to be used 

in t~e outsert molding is changed in each of a 

30 plurality of thermoplastic materials, and in that· a 

cut-out is provided to. a molding die for a later stage 

to remove undesired molded bodies produced on the metal 

plate· duri.ng the outsert molding in a previous stage by 

the cut-out during the outsert molding at the later 

35. stage. 

5. Method for manufacturing a chassis for a 

·:_MlllllHlllll lllil lflll ll IHI 
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magnetic recording/reproducing apparatus as cl~imed in 

claim 3, characterized in that a molding die to be used 

in the outsert molding is changed_ for each 9f a 

pluralfty of thermoplastic materials, a correcting 

5 portion is prov_ided. 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 the 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, qnd after the outsert molding 

15 process some of these parts using a sin~le type of 

thermoplastic material, and other ·parts are integrally 

molded in an outsert manner using more than one type of 

the thermoplastic materials· • 

. 7. Method for manufa_cturing __ a chassis for a 

20 magnetic recordi~g/reproducing apparatus a·s claimed in 

claim 3,. characterized in that a runner for pouring 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 

magne~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 moldinQ 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 

I l/11~11111~ II~/ I/I/I /I /Ill 
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magnetic recording/reproducing apparatus as ·claimed in 

claim 7 or claim 8, characterized in that one of a pa~r 

of the runners formed crossing each.other on the metal· 

plate is co~tiguous with the metal plate at the 

5 intersecting point. 

10 

15 

20 

25 

30 

• 

35 

10. Method for manufacturing a chassis for a 

magnetic recording/reproducing apparatus having at 

least a tape driving system molded on a metal plate, 

co~prising the steps of: 

molding in an outsert manner a plurality of 

molded· bodies on the metal plate by feeding almost 

simultaneously a plurality of thermoplasti~ 

materials having different properties; and 

mounting parts constituting the tape driving 

system onto the molded bodies. 

11. A chassis for a magnetic recording/ 

reproducing apparatus ·.comprising_ at least a tape 

driving system ~ounted on·a metal plate, comprising: 

a structural part: recei v_~ng hole provided on 

the metal. pl~:te into- which parts of· the tape 

driving system are assembled; and 

a molded body :w_hich is molded in an outsert 

manner on the metal plate around·the structural 

part receiving hole, of which side wall thic~ness 

facing the wall of the structural part receiving 

hole is thinner than the t.hickness of other · 

portions. 

12. A chassis for a magnetic. recording/ 

repro.ducing apparatus comprising at least a tape 

driving system mounted on a metal plate, comprising: 

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 

. 111111111111111111111111111111 · 
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the side wall facing the structural part-receiving 

hole. 

13. A chassis for a magnetic recording/ 

reproducing apparatus as claimed in claim 11 or claim 

5 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. 

10 14. Method for manufacturing a chassis f·or a 

magnetic recording/reproducing apparatus by loading a 
metal plate in an outsert molding machine and forming a 

plurality of molded bodies including parts comprising 

at least a tape driving system by molding in an outsert 

15 manner thermoplastic materials, 

characterized in that the deformation of the metal 

plate is suppressed in· the vic'inity of the outsert 

molding point on the metal plate to prevent the 

deformation when the molde~ body i_;; molded in the 

20 outsert manner. 

15. Method· for manufacturing a chassis for a 

magnetic recording/reprod_ucing apparatus as claimed ;in 

claim .14, 

characterized in that a deformation suppressing 

25 portion is provided to a molding die of the outsert 

molding machine to suppress the deformation of the 

metal plate.in the vicinity of the structural part 

receiving hole defined on the metal plate so as to 

preve~t the deformation of the metal plate caused by a 

30 molding pressure. 

16. Method for manufacturing a chassis for a 

magnetic recording/reproducing apparatus as claimed in 

claim 14, 

characterized in that when the molded body is 

35 molded in an outsert manner on the. metal pla.te using 

the outsert molding machine, the deformation of the 

1111111111111111111111111( 1111 
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metal plate is suppressed by filling a structural part 

receiving hole defined on the metal plate with 

thermo_plastic::. materials to prevent th.e deformation of 

the metal plate caused by the molding press~re. 

5 17. A chassis for a magnetic recording/ 

reproducing apparatus 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 

10 cylinder provided with recording/reproducing heads, and 

·a tape travel drive system for driving the tape to· 

travel along a predetermined path, comprising: 

a metal plate having two edges which are 

formed to face each other br bending parts of the 

15 metal plate, thus accommodating the cassette 

loading system on the edges and the tape loading 

system and the tape-travel drive system between 

the edges. 

18. Method for manufacturing a chassis for a 

20 magnetic· recording/repr~duci~g app~ratus 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 ~he tape 

drive section o.n a cylinder provided with 

25 recording/re~roducing.heads, and a tape travel drive 

system. for driving the tape to travel along a 

predetermined path, comprising: 

forming on a metal plate a plurality of 

~olded bodies which constitute each of the systems 

30 by molding thermoplastic materials in an outsert 

manner; 

35 

bending parts of the metal plate into two 

~dges facing each other so that the metal plate 

accommodates the cassette loading system on the 

edges and the tape loading system and the tape 

travel drive system between tne edges. 
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19. Method for manufacturing a chassis for a 

magnetic recording/reproducing apparatus as claimed in 

claim 1.8, wherein the bodies for the tape loading 

system and the tape travel drive system are molded from 

5 polyphenylene-sulfide, while the bodies for the 

cassette loading system are molded from 

polyoxymethylene. · 
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