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[57] ABSTRACT

A cartridge for game machine includes a flat housing (11)
consisting of a front half (11F) and a rear half (11R), a board
(30) contained in the housing, and a female connector(20) to
be connected to a male connector having a plurality of
terminal pins. A circuit pattern is formed on the board, and
part of the conductive circuit pattern is drawn out to the end
of the board so as to form distribution electrodes (32, 32F,
32R). A plurality of terminal holes (21) are formed in
corresponding to the plurality of terminal pins, and a plu-
rality of connection terminals (22F, 22R) electrically con-
nected with the distribution electrodes are fitted in the
terminal holes, whereby the terminal pins are connected to
the distribution electrodes through the connection terminals.

9 Claims, 6 Drawing Sheets
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1
CARTRIDGE FOR GAME MACHINE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a cartridge for game
machine. More particularly, the present invention relates to
a cariridge for game machine to be fitted in a home video
game machine used as being connected to a television
receiver or a CRT display, or a portable game machine with
a small display or the like, and being detachably fitted to the
game machine depending on the nature of the game (game
program).

2. Description of the Prior Art

A conventional cartridge for game machine comprises, for
example as disclosed in Japanese Laid-open Utility Model
No. 62-117650 (hereinafter prior art 1), a cartridge (10,
reference numeral shown in FIG. 1, same hereinafter), a case
(12), and a board (18). The board (18) includes a protrusion
(20) forming contacts (22), and the protrusion (20) is
exposed through an opening (16) in a protrusion (14) of the
case (12). At the time of use, the protrusion (20) is inserted
into an edge connector (32) of a game machine main body
(30), and each contact (22) is connected electrically to the
circuit of the game machine (30).

In a state out of use not fitted in the game machine, a
constitution for covering the contact area of the cartridge
board is disclosed in Japanese Laid-open Patent No.
53-26611 (prior art 2). The cartridge (28, reference numeral
shown in FIG. 4, same hereinafter) disclosed in prior art 2
comprises external housings (60, 62) accommodating a
printed circuit board (66) and a door assembly (64). The
door assembly (64) is composed of a single formed unit
containing a lid (65), a pivot (84) and an L-member (86), and
usually the lid (65) is deviated in a closed position by a
spring (92).

When the cartridge (28) is inserted into an opening (26)
of the game machine console (10), a leg (90) of the
L-member (86) is engaged with a tab (119) and rotated, and
the lid (65) is opened. When the cartridge (28) is further
inserted, the board (66) advances into the game machine
(10) side door assembly (110), and a contact ribbon (80) and
a contact member (160) are electrically connected.

In the prior art 1, since the contacts (22) are exposed
outside, the user may possibly touch the contacts (22) by
hand or dust or dirt may deposit, and rusting is likely to be
caused by fingerprints or dust, which may lead to faulty
contact or malfunction.

In the prior art 2, although the cartridge board is not
exposed, it is always thrust only with a spring, and there is
no particular means for keep in closed state and it can be
easily opened by hand, and hence the problems of the prior
art 1 are not solved. Moreover, it requires many members
and the structure is complicated, and assembling is difficult.
Containing movable parts, trouble and breakage are likely to
occur when detaching and attaching are repeated frequently.

SUMMARY OF THE INVENTION

Therefore, a principal object of the invention is to provide
a novel cartridge for game machine.

Another object of the invention is to provide a cartridge
for game machine capable of preventing the faulty contact or
malfunction.

Another object of the invention is to provide a cartridge
for game machine capable of preventing the trouble and
breakage with simple structure.
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A cartridge for game machine according to the invention
is a cartridge for game machine detachably constituted for a
game machine to be used by displaying pictures in video
display means, including a male connector having a plurality
of terminal pins projected and arranged at least in one row,
comprising a housing, a female connector, and a board. The
housing is a flat form consisting of a front half and a rear half
formed of insulating material. The female connector is
formed of insulating material and held with a part exposed
from one side of the housing. The board is contained in a
space enclosed by the housing and female connector, and
forms a desired conductive circuit pattern formed at least on
a principal surface. On the board, memory means storing
game data inside is connected to the conductive circuit
pattern, and a plurality of distribution electrodes formed
along a side confronting the female connector are connected
to the conductive circuit pattern. The female connector
comprises a plurality of terminal holes opened correspond-
ing to the plurality of terminal pins, and a plurality of
connection terminals to be connected to the plurality of
distribution electrodes in a state being fitted in the plurality
of terminal holes.

The plurality of terminal pins contained in the female
connector are electrically connected to the plurality of
distribution electrodes formed on the board through the
plurality of connection terminals, and thereby the plurality
of distribution electrodes are directly connected to the
female connector without being exposed outside.

According to the invention, since the plurality of distri-
bution electrodes formed on the board are not exposed from
the housing of the cartridge, the user may not touch the
board or the terminals formed on the board directly by hand,
and trouble and malfunction can be prevented.

In an aspect of the invention, the portion exposed outside
of the plurality of terminal holes is formed in a funnel] form,
and accordingly, if the central axis of the insertion direction
of the terminal pins is slightly deviated from the central axis
of the terminal holes, the insertion direction of the terminal
pins is corrected in the funnel formed portion, and hence the
terminal pins are prevented from being folded without being
inserted into the insertion holes.

In another aspect of the invention, since the plurality of
connection terminals to be fitted in the plurality of terminal
holes are formed by folding a conductive member into a
nearly cylindrical form, so that the inside diameter may be
increased gradually toward the inward direction of the
cartridge, if dust or foreign matter invade in the terminal
holes, it is pushed out in the inward direction of the housing
by collaboration with the terminal pins at the game machine
side, so that clogging due to dust or foreign matter may be
prevented.

In the other aspect of the invention, since the contact piece
is elastically thrust in the central direction of the terminal
holes, electric connection is achieved securely if the outside
diameter of the terminal pins is smaller than the inside
diameter of the terminal holes. If terminal pins are inserted,
moreover, there is still a gap in the terminal holes, and
clogging does not occur if dust or foreign matter invade into
the terminal holes.

The above described objects and other objects, features,
aspects and advantages of the present invention will become
more apparent from the following detailed description of the
present invention when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a cartridge for game
machine in an embodiment of the invention;
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FIG. 2is an exploded perspective view of the embodiment
in FIG. 1;

FIG. 3 is a sectional view of a connector contained in the
cartridge for game machine of the invention along line
HI—I1 in FIG. 2;

FIG. 4 is a magnified perspective view of connection
terminals contained in the connector of the cartridge for
game machine of the invention;

FIG. 5 is a reference drawing showing the state before
folding of connection terminals shown in FIG. 4;

FIG. 6 shows an example of connector at game a machine
side in which the cartridge for game machine of the inven-
tion is fitted, and is a sectional view of the state of the
connector in the embodiment in FIG. 1 fitted into the game
side connector;

FIG. 7 is a magnified sectional view showing the state of
insertion of terminal pins deviated in axis into the terminal
holes;

FIG. 8 is a magnified sectional view showing,the state of
dust invading inside the terminal holes, being pushed away
by the terminal pins and discharged to the inner side in the
insertion direction of terminal pins;

FIG. 9 is a perspective view showing a modified example
of connection terminals contained in the connector of the
invention;

FIG. 10 is a vertical sectional view of a connector in
which connection terminals shown in FIG. 9 are fitted;

FIG. 11 is a horizontal sectional view of a connector in
which connection terminals shown in FIG. 9 are fitted;

FIG. 12 is a perspective view showing other embodiment
of a cartridge for game machine of the invention;

FIG. 13 is a perspective view showing another embodi-
ment of a cartridge for game machine of the invention; and

FIG. 14 s a perspective view showing a different embodi-
ment of a cartridge for game machine of the invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

FIG. 1 and FIG. 2 are diagrams showing an embodiment
of a cartridge for game machine of the invention, and
specifically FIG. 1 is a perspective view as seen from the
surface side, and FIG. 2 is an exploded perspective view of
the embodiment in FIG. 1.

In FIG. 1, a cartridge for game machine (hereinafter
called cartridge) 10 comprises a flat housing 11 and a
connector 20, and the housing 11 consists of a front half 11F
and a rear half 11R formed of synthetic resin material such
as plastics. A slope 12 js formed in the front half 11F, which
prevents the cartridge 10 from being inserted upside down in
the game machine, in collaboration with the cartridge inlet
of the game machine formed in a shape so that the cartridge
10 can be inserted. The connector 20 is formed of synthetic
resin material same as the housing 11, and a plurality of
terminal holes 21 are formed in two rows in the longitudinal
direction thereof. In the embodiment in FIG. 1, the connec-
tor 20 is put in the housing 11 with its part projected
therefrom.

As shown in FIG. 2, a board 30 is put in the housing 11.
On the board 30, semiconductor devices 31 such as read
only memory (ROM) and random access memory (RAM)
are mounted by proper means such as surface mounting.
These semiconductor devices 31 are electrically connected
with a desired conductive pattern (not shown) formed on the
board, and the conductive circuit pattern is drawn out to the
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4

end portion of the substrate 30, and forms a plurality of
distribution electrodes 32. The distribution electrodes 32
include front electrodes 32F formed on the front side, and
rear electrodes 32R (not shown) formed on the rear side of
the board 30.

In the terminal holes 21 of the connector 20, a plurality of
connection terminals 22F and 22R to be connected to the
front electrodes 32F and rear electrodes 32R are fitted. At
both ends of the connector 20 in the longitudinal direction,
engaging holes 23 to be engaged with protrusions 13F (not
shown), 13R formed on the front half 1IF and rear half 11R
are formed.

In assembling, first the connection terminals 22 are fitted
into terminal holes 21 of the connector Next, tongues 25 of
the connection terminals 22 and distribution electrodes 32
are electrically connected by proper means such as flow
solder, and the board 30 are fixed to the connector 20.
Herein, the semiconductor devices 31 are preliminarily
mounted on the board 30.

After positioning the protrusions 13R and engaging holes
23, the connector 20 and board 30 are mounted on the rear
half 11R. The front half 11F causes the engaging pawls 14F
(not shown) to engage with the engaging holes 14R of the
rear half 11R, and positions and inserts the protrusions 13F
(not shown) into the engaging holes 23 of the connector 20.
Finally, screws 15 are inserted from the rear half 1IR, and
the front half 11F and rear half 11R are fastened together.

FIG. 3 is a sectional view of the connector 20 along line
II—IIT in FIG. 2. As shown in FIG. 3, the connection
terminals 22F and 22R are inserted from the right direction
of the terminal holes 21 in FIG. 3. The terminal holes 21 are
formed so that the inside diameter D2 near the rear end of
the connector 20 may be gradually larger than the inside
diameter D1 near the front end. The inside diameter DO of
the front end portion of the terminal holes 21 is slightly
larger than the outside diameter d0 of terminal pins 41 (see
FIG. 3 or FIG. 5) of a male connector 40 (see FIG. 8) of the
game machine side, and smaller than the inside diameter D1,
and a step is formed in the boundary area so that the
connecting terminals 22 may be fitted thereto.

The outside diameter of the connection terminals 22 is
formed so that the outside diameter d2 near the rear end may
be gradually larger than the outside diameter d1 near the
front end. Accordingly, if dust or foreign matter invades into
the terminal holes 21 (connection terminals 22), the foreign
matter may be pushed out in the inward direction of the
cartridge 10 by insertion of terminal pins 41, thereby pre-
venting the terminal holes 21 from being clogged with dust
or foreign maiter (see FIG. 8).

FIG. 4 is a magnified perspective view of connection
terminal 22F (22R). As shown in FIG. 4, the connection
terminal 22F or 22R is formed integrally with the connection
portion 24 and tongue 25 from a conductive material (FIG.
5). The connection portion 24 is formed nearly in a cylin-
drical form by folding a metal or the like, and is connected
electrically to the terminal pins 41 when the terminal pins 41
of the game machine are inserted. The tongues 25 are
electrically affixed to the distribution electrodes 32 of the
board 30 by soldering or the like. In the embodiment in FIG.
1, the board 30 is disposed and stored at the rear half 11R
side. Accordingly, the tongues 25 of the connection termi-
nals 22F and 22R are folded slightly differently, and hence
excess stress is not applied to the tongues when soldering the
tongues 25 to the board 30.

FIG. § is a reference diagram showing the state of
blanking the connection terminals 22F and 22R by metal
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press or the like. Initially after blanking, the connection
terminal 22 are linked as a series of parts by couplings 26
and 27. In this state, advancing to next step (folding of
connection portion 24), a plurality ofity is fitted into the
terminal holes 21 together in linked state. After the folding
step, separating from the couplings 26 and 27, each piece is
then manually fitted into the terminal holes 21.

FIG. 6 shows an example of game machine side connector
40 in which the cartridge for game machine of the invention
is fitted, and is a sectional view showing the fitting state of
the cartridge side connector 20 of the invention in the game
machine side connector 40. The connector 40 comprises
terminal pins 41 inserted into the conmector 20 of the
cartridge 10, a body 42 for holding the terminal pins 41, and
a cover 43 oscillatable vertically in the body 42. The cover
43 has holes 44 formed in the same number and same array
as the terminal pins 41 (that is, in the same number and same
array as the terminal holes 21 of the connector 20), and it is
usually thrust upward by a spring or the like (not shown)
with the front ends of the terminal pins 41 inserted in the
holes 44.

When fitting the cartridge 10 into connector 40, first the
front end surface of the connector 20 abuts against the upper
surface of the cover 43. Then the cover 43 is pushed down
by the connector 20, and simultaneously terminal pins 41
penetrate through the holes 44 to project upward, and the
cover 43 is pushed down further, so that the terminal pins 41
is inserted into the terminal holes 21 of the connectors 20.
In the connector 40, by means of the cover 43, deposit of
dust or foreign matter on the terminal pins 41 is prevented,
and if dust may invade near the connector, it can be
discharged by the cover 43. Moreover, since the holes 44 are
formed in the same number and same array as the terminal
pins 41, if the terminal pins 41 are slightly bent, their ends
are always positioned in the holes 44, and are hence guided
by the holes 44 to be inserted accurately into the terminal
holes 21 of the connector 20.

Or, as shown in FIG. 7, if the insertion direction central
axis of the terminal pins 41 is deviated from the central axis
of the terminal holes 21, the front ends of the terminal pins
41 are guided by the funnel-shaped taper formed in the front
end portion of the terminal holes 21, and the insertion
direction into the terminal holes 21 is corrected, and the
terminal pins 41 are accurately inserted into the terminal
holes 21.

FIG. 9 to FIG. 11 relate to a modified embodiment of
connection terminals used in the female connector of the
cartridge for game machine of the invention, and specifically
FIG. 9 is a perspective view of a connection terminal 50,
FIG. 10 is a vertical sectional view (in the same direction as
in FIG. 3) of the connector 20 in which the connection
terminals 50 are inserted, and FIG. 11 is a horizontal
sectional view of the connector 20 in which the connection
terminals 50 are inserted. In FIG. 9, the connection terminal
50 is composed of a base 51 and a tongue 52. The base 51
is formed in a U-letter-section by folding a conductive
material. The tongue 52 is formed by slightly varying the
folding manner so as to cormrespond to front distribution
electrode 32F and rear distribution electrode 32R. On the
confronting side of the base 51, elastic pieces 53 being thrust
to each other elastically in the central direction, and protru-
sions 54 to be engaged when the connection terminals 50 are
fitted into terminal holes 21 are fitted are formed in a
plurality ofity.

Refermring now to FIG. 10 and FIG. 11, when the connec-
tion terminals 50 are inserted into insertion holes 21, the
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protrusions 54 are hooked inside the terminal holes 21 and
fitted. A gap formed between a pair of elastic pieces 53 is set
smaller than the outside diameter of the terminal pins 41,
and opens elastically when the terminal pins 41 are inserted
to securely contact electrically with the terminal pins 41.
Meanwhile, the elastic pieces 53 are not always required in
a pair, but if folded so as to open elastically when the
terminal pins 41 are inserted, at least one elastic piece 53
may be formed at either position of the base 51.

Besides, by constituting so as to open at the insertion
direction front side of the pins 41 as in the elastic piece 53
of the connection terminal 50 in the embodiment in FIG. 9,
if dust or foreign matter invades, by inserting the terminal
pins 41, it may be pushed away into the deeper side in the
insertion direction of the terminal pins 41, and it is further
prevented from being pushed back in the reverse direction
(that is, in the front direction of the connector 20), so that
clogging will not occur.

FIG. 12 to FIG. 14 relate to different embodiments of the
cartridge for game machine of the invention. The basic
constitution is same as in the embodiment in FIG. 1, and
only the different points from the features of the foregoing
embodiments are described below.

In a cartridge 60 in FIG. 12, tapered reverse side insertion
preventive means 62 are formed at both ends of the con-
nector 63 side on the surface of a housing 61. By varying the
shape of the connector at both ends in the longitudinal
direction, reverse side insertion preventive means 64 is also
provided in the connector 63.

A cartridge 70 in the embodiment in FIG. 13 forms
protrusions of reverse side insertion preventive means 72
over the entire one side of a housing 71. A connector 73 is
put in the housing 71 so as not project outward.

A cartridge 80 in the embodiment in FIG. 14 is composed
of a front half 81F and a rear half 81R, and a connector 82
is formed integrally with the rear half 81R. The thickness of
the front middle area of the front half 81F is swollen so as
to be larger than the overall thickness, the shape of the sides
of the cartridge 80 is different, thereby preventing from
being inserted upside down in the connector of the game
machine side.

In all cartridges 80, 70 and 80 in the embodiments in FIG.
12 to FIG. 14, same as in the embodiment in FIG. 1, housing
and connector made of synthetic resin such as plastics are
used, and the shape of the connection terminals may be
either as shown in FIG. 4 or as shown in FIG. 9. To
correspond to the cartridge shape of each embodiment, the
game machine side connector and cartridge inlet of the game
machine side are formed.

In FIG. 12 to FIG. 14, various modified examples of the
invention are shown, but by forming the connector, as far as
it is constituted so that the board may not be exposed from
the housing, it does not matter however the reverse side
insertion preventive means may be formed or however the
configuration of the housing and connector may be.

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 appended
claims.

What is claimed is:

1. A cartridge for game machine, being a cartridge for .
game machine detachably constituted for a game machine to
be used by displaying pictures in video display means,
including a male connector having a plurality of terminal
pins projected and arranged at least in one row, comprising:
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a flat housing consisting of a front half and a rear half
formed of insulating material,

a female connector formed of insulating material and held
with a part exposed from one side of the housing, and

a board contained in a space enclosed by the housing and
female connector, and forming a desired conductive
circuit pattern formed at least on a principal surface,

wherein the board comprises:

memory means connected to the conductive circuit pat-
tern for storing game data inside, and

a plurality of distribution electrodes formed along a side
confronting the female connector and connected to the
conductive circuit pattern, and

the female connector comprises:

a plurality of terminal holes opened corresponding to the

plurality of terminal pins, and

a plurality of connection terminals to be connected to the

plurality of distribution electrodes in a state being fitted
in the plurality of terminal holes,

wherein the plurality of terminal pins are electrically

connected to the plurality of distribution electrodes
through the plurality of connection terminals, thereby
preventing the plurality of distribution electrodes from
being exposed outside.

2. A cartridge for game machine of claim 1, wherein the
inside diameter mear the portion exposed outside of the
plurality of terminal holes is slightly larger than the outside
diameter of the plurality of terminal pins, and slightly
smaller than the inside diameter of the plurality of terminal
holes.
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3. A cartridge for game machine of claim 2, wherein the
portion exposed outside of the plurality of terminal holes is
formed in a funnel form.

4. A cartridge for game machine of claim 1, 20 wherein
the plurality of terminal holes are formed so that the inside
diameter is gradually increased toward the inside direction
of the cartridge.

5. A cartridge for game machine of claim 4, wherein the
portion of the plurality of connection terminals fitted into the
plurality of terminal holes is formed nearly in a cylindrical
form by folding a conductive material, and its inside diam-
eter is formed so as to increase gradually toward the inner
direction of the cartridge.

6. A cartridge for game machine of claim 1, wherein the
portion of the plurality of connection terminals fitted into the
plurality of terminal holes is formed in a U-letter-section by
folding a conductive material, and an elastic contact piece
deviating in the central direction of the terminal holes is
formed at least on one side thereof.

7. A cartridge for game machine of claim 1, wherein the
female connector is formed integrally either one of the front
half and rear half.

8. A cartridge for game machine of claim 1, wherein the
housing forms reverse insertion preventive means for pre-
venting from being inserted upside down in a cartridge
receiving section formed in the game machine.

9. A cartridge for game machine of claim 1, wherein the
female connector forms reverse insertion preventive means
for preventing from being inserted upside down in the male
connector of the game machine.
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