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(57) Claim
1 . A front loading electronic gaming device adapted for

. use with a memory cartridge containing a first printed circuit

board that has a first plurality of electrical contacts spaced 

along one board edge, said apparatus comprising:

a main unit having a front and rear and containing a 

second printed circuit board having a second plurality of

• electrical contacts;
| . a frame structure mounted to the main unit;

| a cartridge tray pivotally mounted to said frame
1 . . . : .I ' structure for a rotation within a predetermined angular range

. between a cartridge loading and a cartridge operating position, and

having an opening at one end located at the front of the main unit 

and adapted to slideably receive the cartridge when the tray is in 

said cartridge loading position;

means biasing said cartridge tray toward said, cartridge 

loading position; ·
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releasable means attached to t..e frame for locking 

cartridge tray in said cartridge operating position; and

an edge connector mounted within said main unit, said

edge connector including a connector housing having upper and low®? 

parallel elongated openings adapted to receive the first ana seccrril 

printed circuit boards, respectively, and a plurality of -spring 

electrodes disposed within said connector housing for providing

I electrical interconnection between the first and second pluralities

of electrical contacts of the first and second printed circuit

I boards, respectively, said spring electrodes having an offset

} configuration adapted for relatively low insertion force entry of

J the contacts of the first printed circuit board when said cartridge
I : : . ,, . . . . .
I tray is in the car+ridca loading position ase being resiliently
i ■ ■ ■ ■ ■ ' ■ ■ . : '

I movable into positive electrical engagement witk tne contact® ©g
I : '

.· the first printed circuit board as it is rotated with said

cartridge tray into said operating positioa®
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The following statement is a full description of this invention, 
including the best method of performing it known to us :-
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TITLE OF THE INVENTION
A front loading apparatus

BACKGROUND OF THE INVENTION
Field of the Invention

5 The present invention relates to a front loading 

apparatus. More specifically, the present invention relates 

to a front loading apparatus of a memory cartridge which can

be utilized for data processing apparatuses such as home TV

e · * ·
• «

• Λ Λ 9

« * e * '
•

» · <·> 9

9 9 » «
9 '·

9 · ♦ *

* « ·
• · ·

• · ·

• ♦*
• · ·

9 * « ♦

10

game machines and personal computers which perform processing

based on the contents of a memory cartridge being loaded and

unloaded freely.

Description of the Prior Art

In the data processing apparatuses as described above, a

'.•J*

9 · ·
e · ·

e » 4 *

• «·
• · ·

• »·
• « 

• · <

15

20

memory cartridge or a memory cassette is used which accommo-

dates a non-volatile memory such

various programs and data therein.

is constituted so as to be able to

from the loading apparatus.

as a ROM which stores

Such a memory cartridge

be loaded in or unloaded

One example of the conventional memory cartridge and the

loading apparatus which loads it is disclosed, for example,

in the U.S. Patent No. 4,095,791 issued on June 20, 1978 or

the like
In this prior art, most of the memory cartridge is

1A-



exposed out of the loading apparatus, and therefore a printed 

circuit board built in the memory cartridge acts as a sort of 

antenna, and accordingly this has a problem that spurious 

radiation is likely to be produced. Also, in the conven- 

5 tional loading apparatus, the edge of the above-described

printed circuit board is press-inserted into a connector when

inserting the memory cartridge, and therefore a connecting

electrode formed on the edge is abraded easily, and thereby 

when loading and unloading are repeated frequently, metallic

.... 10 plating of the connecting electrode is worn off, resulting in
ft ft ft 4

···· a poor contact· of the connector with the cartridge. 
« *» ft ft

Furthermore, the conventional apparatus requires a strong ftftft ft
·**·,· force to press-insert or pull the printed circuit board of

the memory cartridge into or off the connector, and accord-

15 ingly no little child can easily load or unload the memory

cartridge.
ft ft ft 

ft ft ftft ft ft :

SUMMARY OF THE INVENTION
Therefore, a principal object of the present invention

t is to provide a novel front loading apparatus of a memory
ft · t

ft I» t
,t £ 20 cartridge.

<· t <

Another object of the present invention is to provide a 

front loading apparatus capable of reducing spurious 

radiation.

Still another object of the present invention is to

2
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4
provide a front loading apparatus capable of suppressing 

abrasion of a connecting electrode formed on the edge portion

of a printed circuit board of a memory cartridge.

Still another object of the present invention is to

5 provide a front loading apparatus capable of easily loading

or unloading a memory cartridge.

To be brief, the present invention is of a front loading

a cartridge wherein a memory isapparatus for loading

on a printed circuit board built therein and the edge

mounted

portion

ft ft * ft 
ft ft

ft ft ft ft

ft ft ft ft 
ft 

ft ft ft ft

ft ft ft ft 
ft ft

ft ft ft ft

ft ft ft 
ft ft ft 

ft ft ft
ft eft 
ft ft ft 

ft ft « · :

10 of the printed circuit board is exposed, comprising a holding

member which is formed so as to be able to insert or pull out

the memory cartridge through an inlet port formed at the

front end thereof and can hold the memory cartridge in the

15

state that

supporting

the whole of

member for

the memory

supporting

cartridge is inserted, a

holding member by
• ft«
ft e o

ft e «* <

ft ft ft
ft ft Q

S ft ft

journaling the rear end part of the holding member so that

the holding member can rotate within a certain angle range as

ft « 

a ♦
viewed from the side thereof, a spring means for rotating the

holding member upward with the part supported by the

ft ft
♦ · s 

■i < t

<4
<

t
t

20 supporting member centered by elastically energizing the

25

holding

end of

printed

member, a connector

the holding member

circuit board of

cartridge is inserted, and

which is installed near the

and can face the edge

the cartridge when the

a locking mechanism for

of
rear

the

memory

locking

the holding member to the supporting member when the memory

3
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cartridge is inserted into the holding member and the holding 

member is rotated downward against the spring means.

When the front end part of the holding member is rotated! 

upward and is positioned at the top dead center, the memory 

5 cartridge can be inserted into the holding member from the 

obliquely upper front of the loading apparatus. After the 

memory cartridge is inserted, the printed circuit board is 

inserted into the connector. Then, by pressing the cartridge

and the front end part of the holding member from the upper

,,, 10 side, the holding member is rotated downward. In this state., t
f ϊ » I ; ■

ψ, the holding member is locked by the locking mechanism in the

state of being kept in a predetermined positional relation.

with the supporting member. At this time, the surface of the

. edge of the printed circuit board of the memory cartridge .is

15 pushed against the connector, and a connecting electrode 

’/,*’· formed on the edge surface is press-contacted with a
*■ ·»

connecting electrode of the connector, and thereby the both

• »· electrodes are connected electrically.
9 * «

In accordance with the present invention, the memory

20 cartridge is loaded in the state that the whole thereof is
• t ·. *

4 * < '

inserted into the front loading apparatus, and therefore
« :1: ■ :

< t 4 ' : :

spurious radiation can be reduced to a great extent. Also,

the connecting electrode of the printed circuit board of the

memory cartridge and the connecting electrode of the con-

25 nector are connected electrically by pressure-contact rather 

4



than by press-in, and therefore not only a strong force is 

not required for loading or unloading the memory cartridge, 

but also the loading or unloading of the memory cartridge 

becomes very easy. In addition, abrasion or peel-off of the 

5 metallic plated portion of the connecting electrode of the 

printed circuit board of the memory cartridge can be 

suppressed to a great extent, and thereby elongation of the 

service life of the memory cartridge can be realized.

These objects and other objects, features, aspects and 

10 advantages of the present invention will become more apparent
r · » J

> from the following detailed description of the embodiments of 

the present invention when taken in conjunction with accom­

4 « «
» » »

panying drawings.
t V » 
« β

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1A and Fig. IB are perspective views showing one

* example of a memory cartridge which can be loaded in a load­

■* » ing apparatus in accordance with the present invention.

Fig. 2 is a perspective view showing a home TV game 

machine as one example of a data processing apparatus wherein
I tt

20 a front loading apparatus is incorporated in accordance with

the present invention.

Fig. 3 is a perspective view showing one embodiment in 

accordance with the present invention.

Fig, 4 is a plan view of Fig. 3 embodiment.

5
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» <9 · ·
• ·

»t ί 8

* a · e
•

• « 4 ·

» «
• ·

• β · 
e · ·

Ο Ο Λ
• o e

Fig. 5 is a partly broken front view of Fig. 3 embodi­

ment .

Fig. 6 is a side view of Fig. 3 embodiment.

Fig. 7 is a cross-sectional view taken along line VII­

5 VII in Fig. 3.

Fig. 8 is a front view showing a major portion of a 

locking mechanism of Fig. 3 embodiment.

Fig. 9 is an illustrative view showing a state of ac­

commodating Fig. 3 embodiment in the home TV game machine 

10 main unit as illustrated in Fig. 2. '

Fig. 10 is a cross-sectional view showing a connector 

portion in detail.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1A and Fig. IB are perspective views showing one

··*· 15 example of a cartridge which can be loaded in or unloaded 

from a front loading apparatus in accordance with the present
• α a
« · ·

·■*“ invention. A cartridge 20 comprises a case 21, and this case
• β 4 ; :

• · I» : :

’ “ 21 is constituted with an upper half 21a and a lower half

·*·,’· 21b. A rectangular opening 23 is formed at a front side of

20 the case 21 in the direction of insertion (direction shown by 

/// an arrow in Fig. 1A), and a tip of a printed circuit board 24

. accommodated in the case 21 is exposed inside the opening 23.

In the case 21, a memory such as a ROM or a RAM is mounted on 

the printed circuit board 24 although not illustrated. If 

6 -



this cartridge 20 is employed for a video game apparatus, 

game programs, character data and the like will be stored in 

advance in such a memory.

The cartridge 20 is inserted into a

5 unit 10 as described later (Fig. 2) in the

game machine main

direction shown by

10

the. arrow in Fig.

upward, that

the vicinity

direction of

formed at the

is,

of

1A with the upper half

in the state as shown in

the front side

insertion, stepped

both sides thereof.

22 and 22', the front side of the

21a thereof turned

Fig. 1A. Then, in

of the case 21 in the

portions

By these

case 21 in

22 and 22' are

stepped portions

the direction of
• · · ·

• 4
e « « ·

® « ♦ · 

e e · ·

·· 4 »
• ·

* ·

e ♦ »
• · ·
• «» 4

insertion is formed in a

case behind it is

portions 22 and 22'

15 of insertion of the

formed

narrow width and a portion of the

in a wide width. These stepped

act as stoppers for defining the amount

cartridge 20, that is, the case 21 into
• ·

the loading apparatus at a constant, A concave part 26a is

formed at the rear end of the upper half 21a of the case 21
© 9

fr ·
• < * 4

• 99

• ♦ ·

in the direction of insertion, and a concave part 26b is

formed at the position of the lower half 21b corresponding to
• · e

© · s
• · · 20 the concave part 26a. These concave parts 26a and 26b act as

pinch portions in taking the cartridge 20 out of the game 

machine main unit 10 (Fig. 2). For this purpose, these 

concave parts 26a and 26b are desirably formed in a size 

large enough to be pinched by human fingers.

25 The concave part 26b of the lower half 21b also plays a 

7



role of inhibiting the normal loading of a cartridge other 

than an authentic or genuine one in the loading apparatus.

To be detailed, the concave part 26b of the lower half 21b 

enables loading of only such an authentic cartridge that a

5 concave part of a certain depth is formed at a position or 

part equivalent to the concave part 26b and checks a normal 

loading of a false cartridge having a shape other than this 

shape in cooperation with a cylindrical protrusion 328 as 

shown in Fig. 6 as described later. In addition, in the

10 illustrated example, the concave part 26b serves also as a

pinch portion, and therefore the area of the concave portion 

is formed considerably larger than the area of the tip of the 

cylindrical protrusion 328. However, the concave part 26b 

may be a small concave part or a through-hole wherethrough 

15 this protrusion 328 can be inserted or pulled out.

As is well understood from Fig. IB, tapered portions or

. «. chamfered portions 25 and 25' having a certain incline are
• « a ·

.·,·♦, formed at both side ends of the bottom surface of the lower
'· · ·

half 21b. These chamfered portions 25 and 25' are for pre-'·:··"
• · · :

20 venting so-called "reverse insertion" that the cartridge 20

is loaded in a reverse fashion. Then, edge portions having a

*«*«' different shape from that of these chamfered portions 25 and

25' are formed at both sides of the top surface of the upper 

half 21a.

25 Such a cartridge 20 is inserted into the game machine

- 8 -



main unit 10 as shown in Fig. 2. This main unit 10 comprises 

a case 11 which is formed by a conductive material such as 

metal. However, the case 11 may be formed by a non-conduct- 

ive material such as plastics. A lid 12 is supported at the 

5 front end part of the top surface of the case 11 in a manner

capable of opening and closing. Then, in the case 11, a 

front loading apparatus 30 is mounted which is described 

later in detail in reference to Fig. 3 through Fig. 8.

Jacks 13 and 14 are installed on the front surface of

10 the case 11, and a controller (not illustrated) operated by

an operator for'game is connected by these jacks 13 and 14.
• * ft ft 

• ft
4 Λ « ft

ft ft ft ft
•

ft ft ft ft

ft ft ft ft
ft ft

ft ft * ·

ft ft · 
ft ft ft

ft ft ft

ft ft ft
ft ft ft

ft ft ft ft

15

Also, on the lower part of the front surface of the case 11,

a power switch 15, a light emitting diode 16

turn-on of this power switch 15 and a reset

installed Furthermore, on the right side

case 11, an external terminal for sound

for indicating

switch 17 are

surface of the

signal 18 and an

• · ft
ft ft ft

ft ft of <6

ft · ft
ft ft ft

ft · ·

external

an image

terminal for video signal 19 for

displaying apparatus, for example,

trated) from this main unit 10.

giving

a CRT

signals to

(not illus­

31
a · e
. · t 
ft « ft The front loading apparatus 30 comprises a frame20

ί which is fixed in the case 11 (Fig. 2), for example, by
C. f screws through spacers 38 as shown in Fig. 9. The frame 31

is formed by a conductive material such as metal, being

connected to the ground potential. However, the frame 31 may

25 be formed by a non-conductive material such as plastics.

9



9*99
4 9

* * « 9
. ·

9 * ♦ 4

• 9 · 9 9
4 9

e · « »

9 4 ·
9' 9 9 .

9 9 9

99*4

As shown in Fig. 3, the frame 31 has a front wall 311 

formed on the front surface thereof and side walls 312 and 

313 formed on the both sides thereof, and these side walls 

312 and 313 are connected with each other by connecting parts 

5 314 and 315 at the end parts thereof in the direction of 

depth (rear end parts). Between these connecting parts 314 

and 315, a slender opening 316 is formed in a manner of 

extending in the horizontal direction so that an opening 372 

at the upper side of a connector 37 can be inserted therein.

10

15

Vicinities of the rear end parts

and 313 are bent inward so as to

portions 317 and 318, Also, brim

of the side walls 312

form L-shaped stepped

parts 319 and 320 are

formed on the outer surfaces of the side walls 312 and 313,

and mounting holes 319a and 320a for fixing this frame 31 in

the case 11 as illustrated in Fig. 9 are formed in these brim

parts 319 and 320.

9 9 4
9 9 9

9 9 9 4

• 9 9
• 9 4

9 9 9

Top-opened cylindrical spring

well understood from Fig. 4 and Fig. 5 are formed on the

outer surface of nearly central parts of the side walls 312
9 · 4

9 9 «
9 * * 20 and 313 in the direction of insertion of the memory cartridge

20 In front of these spring shoe parts 321 and 322, engag-
£ « t.

I £
t ■' .

ing grooves 323 and 324 (Fig. 4) for defining the rotar.

t angle range of a tray 33 as described later (Fig. 6) are

formed on the inner surfaces of the side walls 312 and 313.

25

10



f

extending to the position about two-thirds of the height 

thereof from the bottom ends of the side walls 312 and 313.

Then, shaft holes 325 (Fig. 3 and Fig. 6) wherethrough a 

shaft for rotatably supporting the tray 33 penetrates are 

5 formed respectively in the vicinities of the stepped portions 

317 and 318 of the side walls 312 and 313, and at these 

positions, grooves 326 extending from the top end of the side 

walls 312 and 313 to the shaft holes 325 are formed. Thus,

in the frame 31, the tray 33 for holding the inserted cart­

10 ridge is supported by the shaft (not illustrated) penetrating

through the shaft hole 325 so as to be able to rotate from

9 *
e* «·♦

« ft s ·
•

e * * ©

ft « * «
• ·

e « « ·

• · ·
9 · ·

9 Hi

9 9 9
9 9 9
ittt

15

the state of Fig. 7 to the

ing of the tray 33, that

cartridge 20

main unit 10

ridge 20 can

is

as

be

state of Fig. 9. The front open­

is, the port for inserting the

located at the position of the lid 12 of the

described above, and accordingly the cart-

inserted into the tray 33 can be pulled out

therethrough
• 9 «
• · a ·

• · «
• *·

The tray 33 is formed by a conductive material such as

metal . However, the tray 33 may be formed by a non-conduct­

20 ive material such as plastics The tray 33 comprises a

bottom plate 331 and side walls 332 and 333 formed at both
i t ί

< t
€ i. <

»: c 
£

sides of the bottom plate 331. The shape and area of the

part of the bottom plate 331 defined by the side walls 332

• · · 
β €

• « «

and 333 are selected to be nearly equal to the outside shape

25 and area of the cartridge 20 loaded therein. This means that

11
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the tray 33 is constituted sq that the whole of the cartridge 

20, according, the case 21 can be accommodated or held in the 

space formed at the upper part thereof. Protruding rods 334 

and 335 having a triangular aross-section are fixed to corner

5 portions formed by jointing the bottom plate 331 and the side 

walls 332 and 333. The incline angles of these protruding 

rods 334 and 335 to the bottom plate 331 correspond to the 

incline angles of the above-described chamfered portions 25 

and 25' of the cartridge 20 (Fig. IB). Accordingly, the 

10 surfaces of these protruding rods 334 and 335 act as 

contacting surfaces with the chamfered portions 25 and 25'. 

This means that the "reverse insertion" of the cartridge 20

is prevented by the chamfered portions 25 and 25' and the

4 protruding rods 334 and 335.
t C ί ' ; :

t .« t :
r “ 15 Protruding rods 336 and 337 having a rectangular or

i 4 « : . '
t 1 « ' ■ : ;

““ circular arc cross-section are disposed in a manner of

extending in the insertion direction of the memory cartridge 
« * 9 .
• 9 · .

20 on the top surface of the bottom plate 331 of the tray 33 *. «t '
‘ ‘‘ in the vicinity of the side end part thereof. These 

‘,‘it 20 protruding rods 336 and 337 berve to reduce the contact 

resistance by preventing the back surface of the cartridge 20 

tc;‘·. inserted into the tray 33, that is, the surface of the lower 

ΐ half 12b from face-contacting with the bottom plate 331.

Also, these protruding rods 336 and 337 act as reinforcing

25 members of the bottom plate 331. This means that space for

12
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I

iI

I

ft

inserting the cartridge 20 can be secured enough by these

protruding rods 336 and 337 even if some extend of warping

takes place on the bottom plate 331 in the direction of depth

thereof.

Stepped portions 338 and 339 corresponding to the side

walls 312 and 313 of the frame 31 are formed at the rear end

10

portions of the side

stepped portions 338

22 and 22· of the

walls 332 and 333 of the tray 33. These

and 339 engage with the stepped portions

cartridge 20 to define the amount of

insertion of the cartridge 20 at a constant value.

As is well understood from Fig. 3 and Fig. 4, protru-

sions protruding inside 341, 342, 343 and 344 are formed at

s c ί :

hi t 
t »

t M «

ft* © 
* ♦ ·

• · *

'« » ·
• * * a

the

gap

15 344

top ends of the side walls 332 and 333 of the tray

from the bottom end surfaces of these protrusions

to the top end surface of the protrusions 336 and

selected nearly equal to or a little larger than the

341

337 is

thick-

• 0 ·
• · ·
* << *

•
v · »

the

• *· 20

cartridge 20 is inserted between the protruding rods 336

337 and the protrusions 341 - 344. Then, the protrusions

344 play

upward off

and

341

a role of preventing the cartridge 20 from coming

the tray 33 when rotating the tray 33 downward in
* £ ΐ

• 4 C
r < c

c <
t

the state that the cartridge 20 is inserted as described

later.

5

€

A reinforcing plate 345 composed, for example, of metal

25 of the like is mounted on a pair of protrusions 341 and 342 

- 13 -
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in front. This reinforcing plate 345 connects the side walls 

332 and 333 to prevent the bottom plate 331 from warping. 

Also, if the cartridge 20 is inserted in the state that the 

tray 33 is pushed-in downward, the reinforcing plate 345

5 strikes against the front of the cartridge 20, and therefore 

insertion of the cartridge 20 in such a state can be checked.

If the reinforcing plate 345 is composed of a conductive 

material and is connected electrically to the frame 31, the 

reinforcing plate 345 acts also aS a discharging means for

10 discharging charges charged on the case 21 in inserting the 

cartridge 20. . This means that when the cartridge 20 is

inserted into the tray 33, the surface of the upper half 21a 

of the case 21 is brought in contact with the reinforcing

plate 345. Then, the charges stored on the case 21 are

*· *·*«. 15 discharged to the potential of the frame 31, that is, the
>4 %
• ·

ground potential through this reinforcing plate 345. 

Accordingly, electric bombardment onto electronic components 

(not illustrated) mounted on the printed circuit board 24 in

the case 21 is prevented, and these electronic components are
• 4 »

to I 
» ft < 20 protected effectively from static electricity.

At the top end parts of the side walls 332 and 333 of 

the tray 33 > spring stop pieces 346 and 347 are formed in an

outside-protruded manner at the positions of the spring shoe 

parts 321 and 322 installed on the side walls 312 and 313 of 

25 the frame 31. Coil springs 348 are held respectively in the 

14 -



spring shoe parts 321 and 322 by these spring stop pieces 346 

and 347. As described above, the tray 33 is supported by the 

shaft (not illustrated) penetrating through the shaft holes

325 so as to be rotatable around this shaft, and therefore

5 normally the tray 33 is elastically energized upward by these 

coil springs 348. Then, engaging protrusions 350 and 351 

(Fig. 6 and Fig, 9) for defining the upper limit of upward 

rotation of the tray 33 by the springs 348 are formed on the

outer surfaces of the side walls 332 and 333 facing the

10 engaging grooves 323 and 324 formed on the inner surfaces of

the side walls 312 and 313 of the frame 31. The state that

' ft
9 '·*♦

* % u f 
ft

ft » ft 
ft ft

ft ■ β

*ft ft
ft ft

• η»

»
* · ft

the

the

33.

15

tray 33 is rotated to the upward limit is

cartridge 20 can be inserted into or pulled

At the front end of the bottom plate 331 of

a state

off the

that

tray

the.tray 33,

a stepped portion 352 is formed in a manner of stepping down

• ·
* ’ 4

a »·»
• * «·

ft 4ft

the bottom plate 331,

predetermined position

the front wall 311 of

and a through-hole 353 is formed at a

of this stepped portion 352. Inside

the frame 31, a holding plate 327 is
■* * ft

ft ft ft
ft ft · 20 formed under the stepped portion 352 thereof. A cylindrical

protrusion 328 is formed in an upright fashion at a pre­

determined position on this holding plate 327. The outer 

diameter of the cylindrical protrusion 328 is a little smal­

ler than the inner diameter of the through-hole 353. Also, 

25 the height of the cylindrical protrusion 328 is selected so

X

15
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: that the top end thereof protrudes beyond the top surface of

ΐ the bottom plate 331 by a length equivalent to the depth of

the concave part 26b (Fig. IB) of the lower half 21b. Then,

: the cylindrical protrusion 328 is formed at the position

5 where it faces the concave part 26b when the cartridge 20 is 

inserted into the tray 33. Accordingly, the tray 33 is

' allowed to rotate downward until the concave face of the

concave part 26b contacts

protrusion 328. Thereby,

with the top end of the cylindrical

the normal loading of the cartridge

10 20 is made possible. If a cartridge whereon no concave part
• · * 9

• ·
99 9 «

· « < t
·

• · · β

<i?®·
·

• « 9
• · ·

• 9 9

• ·♦
9 · 9

« 99 9

26b is formed is inserted, the top end of the cylindrical

15

protrusion

cartridge.

is checked.

role

than

328 contacts with the

and thereby the downward

back surface

rotation of the

of the

tray 33

Thus, the cylindrical protrusion

of inhibiting loading of a cartridge of a

predetermined, that is, a false cartridge in

328 plays a

shape other

• * a
e .· ·

• · 4 ·

• Oft
« 9 *·

• ··

with the concave part 26b of the lower half 21b.

Furthermore, a locking mechanism 36

association with the front wall 311 of the

cooperation

is installed in

frame 31 and the
» e 4 

• ·
• ·

20 stepped portion 352 of the bottom plate 331 of the tray 33.

This locking mechanism 36 is installed on the front wall 311 

as shown in Fig. 7 and Fig. 8, and comprises a key mechanism 

36a equivalent to a key and a cam mechanism 36b which is 

installed under the stepped portion 352 of the front end of

25 the bottom plate 331 of the tray 33 and is equivalent to a

16
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lock

■ As shown in Fig. 7, the key mechanism 36a comprises an

engaging groove 361 formed on the back side of the front wall

311, and a plate spring 362 is fixed to this engaging groove

toe

5 61 Then, a hook-shaped or U-shaped hook pin 363 is ener-

10

gized to the

Furthermore,

hook pin 363

cam mechanism 36b side by this plate spring 362.

a holding piece 364 supports the top end of the

in a fixed fashion

a manner capable of swinging.

As shown in Fig. 8, the

and

cam

the bottom end thereof in

mechanism 36b comprises a
r ft 11

* « 
r t. · t

* · 9 ♦

t« c «

«» « c
• < 

«a a ·

• « · 
ft · ·
• ··.

» ·♦
« e · 

e «««

a·
• ft 

ft ft ft ft

• · .
• ft ft

ft ft 4:
ft ft

ft *1 
ft £ £

4 tt

€ < t

15

20

25

heart-shaped groove 365 which is a little wider than the

thickness of the above-mentioned hook pin 363 and is formed

in a heart shape as a whole at somewhat upper portion from

the center thereof. An engaging protrusion 366 is formed by

an island part surrounded by this heart-shaped groove 365.

Also,

bottom

shaped

this

Fig.

a groove 367 is formed which extends downward from the

end of the

groove 368

groove 367.

Normally the

heart-shaped groove 365, and a trumpet-

is formed at a further lower position from

tray 33

9 by the coil spring

is loaded,

the bottom

tray 31 in

it is inserted

plate 331

the state

upward. Thereafter,

is kept in the state as shown

348. Then, when the cartridge

into the space which is

and the side walls 332 and

that the front end thereof

in

20

defined by

333 of the

is lifted

this tray 33 is pushed down against the
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25

spring force of the coil spring 348. At this time, since the 

top end of the hook pin 363 is supported in a fixed fashion 

by the holding piece 363, the cam mechanism 36b is guided by

the bottom end of the

368, the groove 367

right of the engaging

hook pin 363, the trumpet-shaped groove

protrusion 366. This means that

cam mechanism 36b displaces so that the bottom

hook pin 363 moves in the heart-shaped groove 365

a locus as shown by a dash-dot line in

ingly, the

position of

the pushing

ened, this

the
363

the

pP2

Fig. 8,

the

the

end

and

and

of the
depicts

accord-

bottom end of

a point Pl as

pressure from

the hook pin

shown in Fig

363
8.

is brought to the

the upside of the

tray 33 is restored upward by

coil spring 348. Then,

engages with a U-shaped

engaging protrusion 366,

an

the bottom

concave part

Thereafter, when

tray 33

elastic

end of the

that is, a portion as

in Fig. 8, and thereby the tray 33 is locked.

that the tray 33 holds the downward-pushed

illustrated in Fig. 7

On the other hand, when the cartridge 20 is

is weak-

force of

hook pin

shown by a

This means

state as

taken out.

the tray 33 in the state of Fig. 7 is pushed downward again.

Then, a point P3

reaches the bottom

(Fig.

end of

the pushing pressure from

8)

the

the

of the heart-shaped groove 365

hook pin 363. With weakening

upper side of the tray 33, the

bottom end of the hook pin 363 moves along the heart-shaped

18 -



groove 365 on the left of the engaging protrusions 336, the

groove 367 and the trumpet-shaped groove 368, being brought 

to the bottom end of this trumpet-shaped groove 368. This 

means that the bottom end of the hook pin 363 moves so as to

5 depict a locus as shown by a dotted line in Fig. 8, and

10

thereby

As

nism 36

the locked state of

is described above,

of this embodiment,

the tray 33 is released.

in the cam-system locking mecha-

the tray 33 is locked by a first

push, and the locking thereof is

restore to the normal state.

released by a second push to

However, it is possible of
ft*ft ft 

ft ft
• ft ft ft

ft ft ft ft 
ft 

ft ft ft ft

ft ft ft ft 
ft ft

ft ft ft ft

ft ft * 
ft ft ft

course that

lever or the

interlocking

such a

like,

with

locking mechanism is constituted with a

and the lock by the lever is released in

an operation of an eject button (not

ft ft ft 
ft ·

ft ft ft ft

illustrated).

15 As shown in Fig. 3, an opening 372 of the connector 37

ft·
•

• 9ft ft

ft ft ft 
. : ft'

is engaged with the

31. The connector

shaped side surface

opening 316 of the rear end of the frame

37

as

comprises a case 371 which has a U-

shown in Fig. 9 and is oblong when
ft ft ft 

ft ft ft
ft ft ft viewed from the front. and in front of this case 371, the

20 above-described two openings 372 and 373 are formed up and

down with an interval kept. As is well understood from Fig. 
»41 ' : :

s‘ 10, the edge portions of the printed circuit board 24 of the 

cartridge 20 and a printed circuit board 39 of the game 

machine main unit 10 are inserted respectively into these

25 openings 372 and 373, and these printed circuit boards 24 and
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39 are connected electrically.

To be described in further detail, as shown in Fig. 9 

and Fig. 10, the front end of the top side of the case 371 

protrudes forward beyond the front end of the bottom side

5 thereof, and accordingly, the opening 372 is located forward 

from the opening 373. Then, the printed circuit board 24 of

the caridge 20 is inserted obliquely into the opening 372. 

For this purpose, the tip of a top-side open end 376a defin­

ing the opening 372 is bent inward in a slant fashion. On

10 the other hand, the tip of a bottom-side opening end 376b 

defining the opening 373 is bent in a nearly horizontal 

fashion.

€ € €
t £ R

t c«

t t ·
€ t t

« · ft ·

A large number of pairs of spring electrodes 378 and 379 

having a U-shaped side cross-section are accommodated in the 

IS case 371. These spring electrodes 378 and 379 are arranged

« ft ft
respectively in the direction of width of this connector 37

ft ft ·
ft ft ft ft

ft ft ft
ft ft ft

ft ft ·

with a constant interval kept in a manner of plural pairs. 

Grooves or partitions (not illustrated) are preferably formed
• ft ft 

ft ft ft
ft · · on the inner surface of the case 371 to dispose such spring

20 electrodes 378 and 379 at a constant interval. Then, the
· a <

• · <
« u

' c« <·.
t t <
t '' '

respective bottom-side open ends of the spring electrodes 378 

and 379 are bent inward in a U-shaped fashion, being formed 

as contact parts 378b and 379b facing each other.

Also, the top-side open end of the spring electrode 379 

25 is'bent inward in a U-shaped fashion to form a contact part

- 20 -



378a, and the top-side open end of the spring electrode 378 

is bent outward in a V-shaped fashion in the vicinity of the 

opening 372, and the tip thereof is further folded back in a 

V-shaped fashion, thereby a contact part 379a is formed.

5 These contact parts 378a and 379a are located so as to shift 

from each other in the direction of insertion of the printed 

circuit board 24 as shown by an arrow A, and an interval 

j equal to or somewhat larger than the thickness of the printed

| circuit board 24 is created between the both when viewed from

1 10 an obliquely upper position where the cartridge 20 is

I 'J. inserted. Then, ’a stopper 381 for defining the depth of the
| printed circuit board 24 is formed at a position which is

? sit deeper than and under the contact part 378a. The reason Why
« € «

• ,·«, the contact parts 378a and 379a are disposed in the direction
• · · ♦

15 of insertion of the printed circuit board 24 with an interval

kept in such a manner is to facilitate the loading of the 

printed circuit board 24, that is, the cartridge 20.

To be detailed, when the cartridge 20 is loaded, the 

printed circuit board 24, that is, the cartridge 20 is

20
• * *

• * 4.
♦ « 1

4« C
4 « C

inserted until the tip,of the printed circuit board 24 of the 

cartridge 20 strikes against the stopper protrusion 381, and 

thereafter the front end of the printed circuit board 24 is 

pushed downward against the coil spring 348 to a position

where the printed circuit board 24 becomes parallel with the

25 printed circuit board 39 with the contact part 379a acting as 

21 -



a fulcrum, and thereby connecting electrodes (not illustrat­

ed) formed on one or both surfaces of the edge portion of the 

printed circuit board 24 are brought in pressure-contact with 

the contact part 378a and/or 379a. This means that in 

5 accordance with the present embodiment the printed circuit 

board 24 of the cartridge 20 is not required to be press- 

inserted into the electrodes 378 and 379 of the connector 37.

When a game is performed using the game machine main 

unit 10 (Fig. 2), first the sound external terminal 18 and

10 the video external terminal 19 are connected to a CRT (not
• · ft »
*··· illustrated) such as a home TV set. Thereafter, the lid 12 ft ft « ».ft

*’’’ is opened, and the cartridge 20 is inserted into the tray 33
ft ft
., . with the lower half 23b thereof positioned downward (Fig. 7).• ft ft :
·. ft · :

. e··. At this time, the stepped portions 22 and 22' of the 
ft ft ft ft

15 cartridge 20 engage with the stepped portions 338 and 339 of

• the tray 33, and thereby the amount of insertion of the
ft ft ft ft > : ;

cartridge 20 is defined. However, the whole of the cartridge ft ft ft
20 is put on the tray 33. Then, the top-side opening 372 of 

ft ft ft ' ■
’ ” the case 371 of the connector 37, that is, the whole of the

20 top-side open end 376a engages with the inside of the opening
ft ft ft ■
·*“* 23 (Fig. 1A) of the case 21 of the cartridge 20, As shown in
ft ft < ' : ;

‘ " Fig. 10, this is not the normal state of loading of the 

printed circuit board 24 of the cartridge 20, but the printed 

circuit board 24 of the cartridge 20 has a predetermined 

25 incline angle, for example, an incline angle of about 10°

22
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with respect to the printed circuit board 39 of the game

5

10

machine

and/or

circuit

unit 10,

379 and

and therefore the spring electrodes 378

the connecting electrode of the printed

board 24 are not in the state

Subsequently, the cartridge 20,

pushed down from the

determined-shaped.

inserted, the tray

of complete contact.

that is, the tray 33 is

upper side. At this time, when a pre-

that is, authentic cartridge has been

33 is pushed downward, and the locking

mechanism 36 locks the tray 33 to the frame 31 in the hori­

zontal state as described in reference to Fig. 8. Accord-

• ft

· ft ft · 
ft 

ft ft ft ft

ft ft ft ft 
Φ ft

«■ ft ft ft

ft ft ft 
ft ft ft

ft · ft

ft · ft
ft ft ft 

ft ftft ♦

ingly, as described previously, the connecting

the printed circuit board 24 are brought in

15

electrodes of

press-contact

with those corresponding to the spring electrodes 378 and/or

379 in the top-side opening 372 of the connector 37, and

these are put in the state of complete contact, being con-

® ft ft
• ft *

ft <·« ♦

9 ft♦
ft ft »

• * ·

nected electrically. Thereafter, the lid 12 (Fig. 2) is

(not

illustrated).
• »«

ft ft ft. When a cartridge wherein no concave part 26b (Fig. IB)

20 is formed, that is, a false cartridge is inserted on the tray
• · 1 

ft ft <
ft 11

i t

c

25

33, the tray 33 cannot be pushed downward because the cylin-

drical protrusion 328 (Fig. 6) strikes against the back

surface of the cartridge, and thereby the false cartridge

cannot be loaded.

When the game ends, or when another kind of game is

23



intended to be performed in the middle of the game, the lid

12 is opened and the front end portion of the memory cart­

ridge 20 has only to be pushed downward. Then, the locked 

state by the locking mechanism 36 is released, and the tray 

5 33 is rotated upward by the coil spring 348 to restore to the

state as shown in Fig. 9. Then, the user pinches the concave 

parts 26a and 26b of the memory cartridge 20 by fingers,

taking the memory cartridge 20 out of the loading apparatus 

30, that is, the game machine main unit 10.

ft * ft ft 
a ft

ft ft· ft 
ft 

C * ft ft

ft ft ft ft 
ft 0

ft ft ft ft

ft ft ft 
ft ft ft

ft ft ft

ft «-ft 
ft ft ft

ftftftft

10 Although the present invention has been described and

illustrated in detail, it is clearly understood that the same 

is by way of illustration and example only and is not to be 

taken by way of limitation, the spirit and scope of the 

present invention being limited only by the terms of the

15 appended claim.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-

1, A front loading apparatus for loading a memory cartridge 

wherein a memory is mounted on a printed circuit board built 

in a case and an edge portion of said printed circuit board 

is exposed out of said case, comprising:

5 a holding member which is formed in a manner that said

memory cartridge can be inserted in or pulled out through an 

inlet port formed at the front end thereof, and can hold said 

memory cartridge in the state that the whole of said case is 

inserted,
ttt*

*.<*»‘10 a supporting· member for supporting said holding member
tti £ 

«

““ by journaling the rear end portion of said holding member
ft ί

in a manner that said holding member can rotate within a
ft ft J

» t «
, .. certain angle range as viewed from the side thereof,
« ft ftft ft ft ft

a spring means for rotating the front end of said hold-

, „15 ing member upward with the portion journaled by said sup-
6 ft ft< ««-ft
,. porting member centered, andft ft ft :• ft ft

a locking mechanism for locking said holding member in ft ft ftft ft ft
• ” the state that said holding member has a predetermined posi­

tional relation to said supporting member when said holding
ft ft

‘,‘,/20 member is rotated downward against said spring means.
ft I ΐ

*. ‘<‘ 2. A front loading apparatus in accordance with claim 1,

which further comprises a connector which is installed in the 

vicinity of the rear end of said holding member, and is 

disposed at a position associated with the edge portion of 

25 -
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the printed circuit board of said memory cartridge when said 

memory cartridge is inserted into said holding member, and

has connecting electrodes which an be press-contacted with

connecting electrodes formed at said edge portion when said

5 holding member is rotated downward in the state that said

memory cartridge is inserted.

3. A front loading apparatus in accordance with claim 2, 

wherein said holding member includes a bottom plate having a

size and shape approximate to the size and shape of said case

10 of said memory cartridge and side walls formed at both side
e <

’*·' ends of said bottom plate, and said side walls form a space 

wherein said memory cartridge can be inserted in cooperation
< * - ■ .
Hti. . ' -
,, , with said bottom plate.

♦ · ** * · . .
• e·» 4. A front loading apparatus in accordance with claim 3,

15 which further comprises a defining means for defining the top

« .. surface of said space formed by said bottom plate and said 

side walls.
♦ *»

5. A front loading apparatus in accordance with claim 4, 

wherein said defining means includes connecting members Which

20 connects the top ends.of said side walls.

6. A front loading apparatus in accordance with claim 4,
ίί ■ ■ ■ ; ■
1 which further comprises a friction reducing means for reduc­

ing friction when said case of said memory cartridge is 

inserted into said space.

25 7. A front loading apparatus in accordance with claim 6,

26 -



wherein said friction reducing means is formed on the upper 

surface of said bottom plate and comprises a protruding rod 

extending in said direction of insertion of the memory cart­

ridge.

58. A front loading apparatus in accordance with claim 3, 

wherein said case of said memory cartridge is formed in a 

peculiar shape as viewed in said direction of insertion, 

further comprising a shape defining means which is formed in 

said space of said holding member and defines a formation

10 responding to the shape of said case.
. * β ft u

*'« *♦

e
PtOW

ft 9 « A

«Ο ft &

® ' r

ft ft a

8·
« 9 &

15

9. A front loading apparatus in accordance with claim 8, 

wherein said shape defining means includes a corner defining 

means formed at the corner portion of said space as viewed in 

said direction of insertion. ■

10. A front loading apparatus in accordance with claim 9,

e wherein said corner defining means includes a protrusion
9 ft 9 .
• 4 :

»» installed at said corner formed by jointing said bottom plate 

and said side walls of said holding member.
ft' ««

«ft * : : : : :

• 11. A front loading apparatus in accordance with claim 10,

20 wherein said corner defining means includes a protruding rod 
ft * ft : : .

formed at said corner in a manner of extending in said 
fta c

’· *··’ direction of insertion of the cartridge.

12. A front loading apparatus in accordance with claim 3, 

wherein said supporting member includes a frame surrounding 

25 the periphery of said holding member. .

- 27



■

i

13. A front loading apparatus in accordance with claim 1, 

wherein said locking means includes a first member installed 

in associated with said holding member and a second member 

which is installed in association with said supporting mem- 

5 ber, and engages with said first member when said holding 

member is rotated downward.

14. A front loading apparatus in accordance with claim 13, 

wherein said second member includes a hooking part which can 

hook said first member at two different positions of the

10 upper part and the lower part of said holding member.

«■·♦<► 15. A front loading apparatus in accordance with claim 14,
f »1 e

·*>*- wherein said first member includes a protrusion, and said
er 11

• * :

second .member includes a groove wherewith said protrusion
·:. * I ' ' · ■

.* engages and a position defining means for defining the posi-
:

15 tion so that said protrusion is hooked stably at said two

positions of said groove.

16. A front loading apparatus in accordance with claim 14, 

wherein said position defining means includes a heart-shaped 

island wherearound said groove is formed.

17. A front loading apparatus substantially as hereinbefore 

described with reference to the drawings.

18. The steps or features disclosed herein or any combination 
thereof.

DATED this 28th day of August, 1986.

NINTENDO CO., LTD.
By its Patent Attorneys
DAVIES & COLLISON
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