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(57)  An amusement game (10) includes a cabinet
housing (12) for defining a pinball game, including a
playfield (14) having one or more illumination devices
(50), one or more solenoids (46) for activating devices
on the playfield (14) and one or more switches (48). Driv-
er circuits mounted to the playfield (14) are operatively
coupled with one or more of the illumination devices (50)
and solenoids (46). Interface circuits (62,64,66) for the
solenoids, illumination devices and switches may also
be mounted to the playfield (14). Drivers for the sole-
noids may be mounted to the associated solenoids.
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Description
FIELD OF THE INVENTION

[0001] This invention relates generally to amusement
games and more particularly, to an amusement game
which incorporates improvements in the distribution and
location of electronic circuits.

BACKGROUND OF THE INVENTION

[0002] Amusementgames such as pinball games and
video games are often found together in arcades and
other gaming establishments. The designers of these
games strive to constantly provide innovations to con-
tinue to attract interest of the public in playing the
games, both to attract new players and to retain the in-
terest of present players. In pinball games, new and dif-
ferent playfield designs incorporating various moving or
drop-targets, raised portions of the playfield, auxiliary
ball propelling devices, and the like have been devel-
oped for attracting and retaining players.

[0003] Video games have also been generating con-
siderable interest among players. Generally speaking,
these video games utilize a video display on a cathode
ray tube (CRT) or equivalent device to provide the "play-
field" for the game. This in effect replaces the electro-
mechanical playfield and rolling ball of the pinball game.
However, many types of game action can be displayed
in video games.

[0004] In pinball games, generally speaking, the play-
field is located in a horizontally disposed cabinet, with
the playfield generally tilted or inclined at a slight angle
from the horizontal to encourage the return of the ball to
the end or bottom area of the playfield, where the skilled
player may attempt to propel the ball back into the play-
field area. Usually, the display portion of the pinball
game consists of an alphanumeric score display which
shows the score for one or more players, and itis usually
mounted in a backbox which is mounted to the top por-
tion of the cabinet and generally at an end thereof op-
posite the player position. This display is usually either
electromechanical or illumination elements such as gas
discharge or neon tubes or LEDs. In some cases, so-
called dot-matrix display elements or panels have been
used to generate alphanumeric displays, and in some
cases, other limited visual displays.

[0005] Other graphics or artwork, often referred to as
the "back glass" usually forms a front or visible service
of the backbox. Additional lighting or other audiovisual
effects may also be mounted in or upon the backbox to
make the appearance of the pinball game more attrac-
tive. Additional artwork related to the play of the game
and to further enhance the overall attractiveness of the
pinball game is often included on other surfaces of the
backbox as well as on the playing surface of the play-
field.

[0006] The present invention provides a number of
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schemes for more efficiently and effectively distributing
electronic components of an amusement game. For ex-
ample, in present pinball games, most of the electronic
components for controlling or operating the game are
located in the backbox which is mounted above the cab-
inet which houses the playfield. The playfield incorpo-
rates various play features, including lamps, switches
and solenoid-driven play features, such that cable runs
containing relatively large numbers of wires or cables
must generally be run between each of the elements on
the playfield and corresponding inputs and/or outputs of
the electronic circuits mounted in the backbox. Such wir-
ing requires large numbers of wires and associated ca-
ble runs, as well as large numbers of connectors at each
end of each cable, i.e., where it connects to electronic
circuit components in the backbox and to individual
game elements such as solenoids, lamps, switches and
the like, generally under the playfield. Many problems
can arise both during initial assembly of such cables,
connectors and the like, and while the game is in service
in the field, such as loss of electrical contact at one or
more pins in a connector, the buildup of contact resist-
ance, and the like. Problems with the continuity and in-
tegrity of various wires within such cable runs may also
arise during assembly or while in service. Generally
speaking, such problems are relatively hard to diagnose
and correct where large numbers of wires and connec-
tors are involved.

[0007] Moreover, with the electronic control circuitry
in the backbox, it has heretofore been the practice to
design a single or universal control circuit which has the
capability of controlling many different combinations of
solenoids, switches, lamps and other devices which
might be selected by designers for the playfield of a giv-
en pinball game. While this is highly desirable in terms
of the design and production of the control components
as one or more standardized units, it can impose certain
limits upon game designers. For example, a standard-
ized control board may contain enough drivers to ac-
commodate only a given number of solenoids having
given power requirements, thus limiting the number of
solenoids which a game designer may employ in a given
playfield. On the other hand, a standardized control
board may contain more driver circuits than a designer
requires for a given playfield design, thus, in effect, "pe-
nalizing" the designer by adding the extra expense of
unused circuits.

[0008] In accordance with one embodiment of the
present invention, the drive or drive components for one
or more of the solenoids or lamps or other devices of a
playfield are incorporated as a part of the playfield itself,
for example, mounted to the underside of the playfield.
In this way, the numbers of drivers and/or drive circuits
can be customized to the number of associated compo-
nents (e.g. lamps or solenoids) selected by the designer
for given playfield. This embodiment of the invention fur-
ther provides for addressing the individual driver circuits
from a processor or CPU which can be programmed or
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otherwise provided with suitable customized software
for operation with the numbers and types of drivers
which are provided in connection with a given playfield.
Thus, the game designer is not constrained by the con-
trol electronics available in a "standard" control unit or
control board or boards, but may employ the desired
numbers and combinations of solenoids, lamps and oth-
er devices in the playfield design.

[0009] In accordance with another embodiment of the
invention, interface components for receiving or deliver-
ing the communications protocol or signals from/to a
controller, processor or CPU and for routing and deliv-
ering appropriate corresponding control signals to driv-
ers for the solenoids, lamps or other devices, or for re-
ceiving signals from switches on the playfield, may also
be mounted to the underside of the playfield. In this way,
the wiring or cabling between a processor or control unit
which may be located either in the game cabinet or in
the backbox can be limited to the wiring for carrying the
communications protocol or data to the interface circuit-
ry. This comprises essentially low power, low voltage
signals, whereby higher power signals for driving sole-
noids, lamps, etc. or from switches, can be confined to
the playfield. This consideration can simplify wiring runs
and cabling requirements.

[0010] Moreover, employing the foregoing considera-
tions makes it possible to more easily replace or up-
grade amusement games in the field. Heretofore, an
amusement game operator was generally required to
buy an entire new pinball machine in order to install a
new pinball game. However, with the above-noted em-
bodiment of the invention, it is possible to provide a re-
placement playfield as a separate unit. Thus, installation
of a new game requires only a new playfield and the
reprogramming or other provision of new software for
the processor or control unit. This latter function can
usually be accomplished by replacing one or more
memory boards or other memory components of the
processor. Thus, an essentially new and different game
can be provided within an existing cabinet, with the ex-
isting display, requiring only replacement of the playfield
and some of the software elements (and/or related proc-
essor or memory components) of the amusement game.
[0011] In some individual prior art pinball games, oc-
casionally one or more drivers for specific play features
have been mounted in the cabinet or mounted to the
playfield itself for specific reasons. In such cases, this
has usually been done because the drivers provided in
the control circuitry did not include either enough drivers
or enough of the right types of drivers for the desired
functions. Sometimes one or more drivers were mount-
ed separately from the main control circuitry because of
unusual or relatively high power requirements which
could not be accommodated by the drivers provided in
the control circuitry, or which were required for additional
functions above and beyond those provided by the driv-
ers having like power capacity in the control circuitry. In
some cases, these relatively high power drivers may
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have been intentionally mounted apart from the othe.
control circuitry in order to isolate the higher power
switching devices, such as transistors, from the control
circuitry, so as to protect the control circuitry in the event
of failure of these relatively higher power devices. How-
ever, heretofore it has not been the practice to mount
the maijority of drive or driver components for the play-
field devices to the playfield itself, or to mount the drivers
in close proximity to the devices operated thereby.
[0012] Inaccordance with another embodiment of the
invention, the driver circuitry for each solenoid is mount-
ed directly to the associated solenoid. In this way, each
solenoid and its driver can be provided as a separate
unit. This is advantageous, in that upon solenoid failure,
generally one or more components of its associated
driver circuit, and usually the output transistor, also fails.
Since in most present pinball games, the drivers are part
of a circuit board mounted within the backboard of the
pinball game, solenoid failure often necessitates remov-
al and replacement of not only the solenoid but of the
entire circuit board upon which the driver of the failed
solenoid is located. Usually, these circuit boards are rel-
atively large, incorporating a large number of other com-
ponents, and are relatively expensive.

[0013] While the replacement of the board and sole-
noid as such may not be particularly complicated, the
necessity of replacing an entire, relatively expensive
board requires that the amusement game operator or
repair service stock a number of such expensive boards
in order to have the capability of providing quick on-site
repair services. Generally speaking, tracking down the
individual failed driver circuits or components and mak-
ing repairs or replacements of the individual compo-
nents on the boards while on site is too time-consuming
to be cost effective. Moreover, the level of skill required
to repair or refurbish the individual components of a rel-
atively large and complex circuit board may be beyond
the level of skill of the average repairman in the field.
That is, it is sometimes more cost effective to employ
less highly skilled field service technicians while em-
ploying a smaller number of a relatively more highly
skilled technicians at a central facility for effecting more
complicated testing and repairs of the circuit boards.

OBJECTS OF THE INVENTION

[0014] Accordingly, it is an object of the invention to
provide an amusement game which distributes electron-
ic circuits associated with the game and its display in an
efficient and cost-effective fashion.

[0015] A related object is to provide an amusement
game in accordance with the foregoing object in which
driver circuits associated with various lamps, switches,
solenoids and other devices on the playfield are mount-
ed to the playfield.

[0016] A further object is to provide an amusement
game in accordance with the foregoing objects in which
interface circuits for the drivers and/or for switches are
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also mounted to the playfield.

[0017] Yetanother objectis to provide an amusement
game in accordance with one or more of the foregoing
objects wherein driver circuits associated with individual
solenoids are mounted directly to the associated sole-
noids.

SUMMARY OF THE INVENTION

[0018] Briefly, and in accordance with the foregoing
discussion, an amusement game in accordance with
one aspect of the invention comprises a cabinet, appa-
ratus in said cabinet defining pinball play, including a
playfield, one or more playfield devices, and driver cir-
cuits mounted to the playfield, said driver circuits com-
prising a majority of the driver circuits used for the op-
eration of said playfield devices.

[0019] In accordance with another aspect of the in-
vention an amusement game comprises a cabinet, ap-
paratus in said cabinet defining pinball play, including a
playfield, one or more playfield devices and at least one
driver circuit mounted to the playfield in close proximity
to one of said playfield devices to be driven thereby.
[0020] In accordance with another aspect of the in-
vention an amusement game comprises a cabinet, ap-
paratus in said cabinet defining pinball play, including a
playfield, one or more playfield devices, and one or more
switches operatively associated with said playfield, driv-
er circuits mounted to said playfield for operation of said
playfield devices, and further including interface circuits
mounted on said playfield and operatively coupled with
at least some of said driver circuits and of said switches.
[0021] In accordance with another aspect of the in-
vention an amusement game comprises a cabinet, ap-
paratus in said cabinet defining pinball play, including a
playfield, one or more solenoids for activating devices
on the playfield, and a solenoid driver circuit for each of
said solenoids, wherein at least one of said solenoid
driver circuits is mounted to an associated solenoid.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] In the drawings:

FIG. 1is a perspective view of an amusement game
in accordance with one embodiment of the inven-
tion;

FIG. 2 is a section in side elevation of the amuse-
ment game of FIG. 1 in accordance with one em-
bodiment of the invention;

FIG. 3 is a section in side elevation of the amuse-
ment game of FIG. 1 in accordance with another
embodiment of the invention;

FIG. 4 is a functional block diagram of one embod-
iment of the invention;

FIG. 5 is a partial functional block diagram of anoth-
er embodiment of the invention;

FIG. 6 is a simplified elevation of a solenoid incor-
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porating a driver board in accordance with one em-
bodiment of the invention; and
FIG. 7 is an end view of FIG. 6.

DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

[0023] While the invention is susceptible to various
modifications and alternative forms, specific embodi-
ments have been shown by way of example in the draw-
ings and will be described in detail herein. However, it
should be understood that the invention is not intended
to be limited to the particular details disclosed. Rather,
the invention is to cover all modifications, equivalents,
and alternatives falling within the spirit and scope of the
invention as defined by the appended claims.

[0024] Referring now to the drawings, and initially to
FIG. 1, an amusement game in accordance with one
embodiment of the invention is designated generally by
the reference numeral 10. The game 10 includes a cab-
inet 12 which houses various apparatus for defining pin-
ball play. Generally speaking, this apparatus includes a
playfield 14 which incorporates a number of playfield ac-
cessories or devices 16. In this regard, a pair of flippers
18 is usually provided for propelling a ball 20 relative to
the playfield. As best viewed in FIG. 2, the playfield is
usually inclined from the horizontal such that the ball 20
tends to eventually roll back down the playfield in the
direction of the flippers 18. The playfield accessories or
devices 16 may also include elements such as bumpers
or targets as well as various lights or illumination devices
which may comprise lamps 22 or other devices. The
playfield 14 may be covered by a transparent or glass
sheet 25 to permit viewing of the playfield.

[0025] The amusement game 10 may include addi-
tional or different play features without departing from
the invention, the foregoing being by way of example
only. In addition to the foregoing, the playfield usually
includes a plunger element 32 which shoots the ball 20
up an alley 34 onto the playfield 14. Other player-acti-
vated elements, usually in the form of push-buttons (not
shown) on the sides of the cabinet 12 are usually pro-
vided for controlling operation of the flippers 18.
[0026] In accordance with conventional practice, the
amusement game 10 also includes a backbox 26 which
is mounted to overlay a top rear portion of the cabinet
12 and which contains a game display 28. In one em-
bodiment, the display 28 includes a video display unit
such as a cathode ray tube (CRT) 30 (also see FIG. 2)
or equivalent device.

[0027] As shown in FIG. 2, in accordance with one
embodiment of the invention, a majority of, and in the
illustrated embodiment, substantially all of the electronic
circuits for controlling both the operation of the playfield
and the operation of the CRT or other video display de-
vice 30 are located in the cabinet 12. These electronic
circuits are indicated generally by the reference numeral
40 in FIG. 2, it being understood that they may be
housed in a suitable housing 42, for example, in the form
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of one or more circuit boards (not shown) which may be
mounted to a suitable support element or a frame (not
shown). In the embodimentillustrated in FIG. 2, the elec-
tronic circuits 40 are mounted generally in a bottom, rear
portion of the cabinet 12 spaced apart from an under-
surface 44 of the playfield 14.

[0028] Also visible in FIG. 2 on the undersurface 44
of the playfield 14 are a number of playfield devices or
elements including one or more solenoids 46, one or
more switches 48 and one or more lamps or other illu-
mination elements 50. In the illustrated embodiment, all
of the drivers or drive circuits for all of the playfield de-
vices incorporating or requiring drivers are mounted on
the underside of the playfield. Thus, elements 46 and
50 may also include their associated drivers in FIG. 2,
such that in one embodiment, drivers are mounted in
close proximity to the associated solenoids, lamps or
other playfield devices. However, it is within the scope
of the invention to so mount fewer than all of the driver
elements, so long as either a majority of such driver el-
ements are so mounted or the drivers so mounted are
located in close proximity to the associated devices
which they drive. Generally speaking, by drivers or drive
circuits is meant such elements as transistors and as-
sociated circuitry which receive a control signal through
a suitable interface circuit from a processor, CPU or oth-
er controller and convert the control signal to a suitable
signal level for operating the associated device, such as
a solenoid or illumination device. Usually, such drivers
take the form of a transistorized switching circuit, but
may take other equivalent forms without departing from
the invention.

[0029] Suitable connection elements, such as wires
and connectors (not shown) are provided for coupling
the electronic circuits 40 to these various elements 46,
48 and 50 of the playfield 14 as well as to the CRT or
other display 30, and are illustrated in FIG. 2 in the form
of respective cables 52 and 54. These cables 52 and 54
may comprise wiring harnesses carrying a number of
individual wires or conductors, as necessary to carry
suitable signals from the electronic circuits 40 to the
CRT or other display device 30 on the one hand and to
the elements 46, 48, 50 of the playfield 14 on the other
hand.

[0030] While the drawings illustrate a CRT as the dis-
play portion of the game, and a CRT has been described
as the display in one embodiment of the invention, other
embodiments of the invention may employ other types
of displays. Accordingly, these other embodiments of
the invention are not limited to use with a CRT, but may
use other types of displays, such as alphanumeric dis-
plays, electromechanical display elements, electrolumi-
nescent elements, gas discharge or neon tubes, LED's,
LCD's, dot matrix displays or combinations of two or
more of these various types of display elements (includ-
ing a CRT).

[0031] Referring to FIG. 4, generally speaking, the
electronic circuits 40 usually are arranged on three
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boards, namely, the processor circuits or processor cir-
cuit board 56, the power/driver or power supply circuits
or board 58 and the audiovisual or AV processor/gener-
ator circuits or board 60. Heretofore, the power/driver
circuits, located on the board 58, included respective in-
terface and/or driver circuits, including solenoid inter-
face and/or driver circuits, lamp interface and/or driver
circuits and switch interface circuits associated with the
respective solenoids, lamps and switches of the play-
field 14.

[0032] Referring to FIGS. 3 and 4, and in accordance
with one embodiment of the invention, at least one of
the interface components is moved from the board 58
and assembled with or mounted on the undersurface or
back 44 of the playfield 14. FIGS. 3 and 4 illustrate three
of such interface circuits indicated respectively by refer-
ence numerals 62, 64 and 66. Switches are indicated
by reference numeral 48. Solenoid drivers 46 are oper-
atively coupled with a solenoid interface circuit 66,
switches 48 are operatively coupled with a switching in-
terface circuit 62 and lamp drivers 50 are operatively
coupled with a lamp interface circuit 64. It is also within
the scope of the invention to locate both the drivers for
the solenoids 46 and lamps 50 together with the asso-
ciated interface circuits on respective boards 66 and 64.
Alternatively, the drivers and interface circuits for the so-
lenoids, lamps, switches and any other playfield devices
may be located on more or fewer boards (e.g. all on a
single board) without departing from the invention, so
long as at least one of the drivers and one of the inter-
face circuits are located on the playfield 14.

[0033] Inthe above-described manner, the driver and
interface components associated with the respective
switches, lamps and solenoids selected by the game de-
signer for use with a particular playfield 14 will be located
on the playfield itself, thus making the playfield a self-
contained unit, as discussed hereinabove. Thus, the
pinball game 12 can be modified, changed or upgraded
by replacing the playfield 14, together with replacing re-
lated software of the processor or CPU board 56, which
may involve no more than changing individual memory
components, such as a ROM card, flash card, RAM
components, or other types of memory devices.

[0034] Generally speaking, the term "interface" as
used herein refers to circuitry which is functionally locat-
ed between the control, processor or CPU components
and the drivers for the individual solenoids, lamps,
switches, and the like. Generally speaking, these inter-
face circuits or components perform the functions of re-
ceiving control signals from the processor and correctly
routing these control signals in a suitable form to the
individual driver circuits or components. These interface
circuits may communicate with the processor or CPU
using suitable data communications protocol within the
scope of the invention. Such interfaces may also receive
switch signals from switch elements 48 associated with
the playfield and route these signals back to the control
or CPU board, while retaining the identity or location of
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the switch from which such signals originated.

[0035] The interface components 62, 64, 66 require
only suitable control signal connections from the proc-
essor board 56 and power inputs from the power supply
board 58. The required power can generally be provided
to the interface circuits 62, 64 and 66 from the power
supply board 58, by relatively few and simple wires and
leads in relatively simple cable(s) or power transmission
line(s) 70, 72.

[0036] The signals from the processor 56 to the re-
spective interface circuits 62, 64 and 66 may be handled
by a data communications network or system, such as
RS432, RS485, 12C, or USB (universal serial bus) or
some combination of these protocols, or any other data
communications protocol. Respective data communica-
tions interfaces 57 in the processor, and 63, 65, 67 in
the interface circuits 62, 64, 66 may be provided for this
purpose. Such data communications can be implement-
ed with a cable 72 having a relatively small number of
individual conductors, such that the processor 56 can
address the various interface circuits for the solenoids,
lamps and switches. The fact that this can be accom-
plished with a relatively small number of conductors
greatly simplifies the wiring, cabling and connector re-
quirements.

[0037] Referring now to FIGS. 5, 6 and 7, in accord-
ance with yet another embodiment of the invention, in-
dividual driver circuits, such as a circuit card 80, for in-
dividual ones of the solenoids, such as a solenoid 82,
are mounted directly to their associated solenoids, for
example by straps or bands 83, as best viewed in FIGS.
6 and 7, to form a solenoid/driver assembly 84. Other
methods may be used to mount the drivers to the sole-
noids without departing from the invention. For example
the solenoids may be provided with bobbins or housings
with flat surfaces configured for directly mounting small
circuit boards by adhesive means, sonic welding or the
like, or the drivers may be provided as small prepack-
aged components which can readily be both mechani-
cally and electrically connected to a solenoid.

[0038] FIG. 5 illustrates a circuit schematic by which
all of the solenoid drivers are operatively coupled, as
indicated at 88, to a solenoid interface circuit 86. The
solenoid interface circuit 86 may comprise the solenoid
interface 66 of FIGS. 3 and 4, mounted on the back 44
of the playfield 14. Alternatively, the solenoid interface
circuit 86 may be a portion of the electronic circuits 40
in the housing or enclosure 42 shown in FIG. 2. Suitable
wires 90 provide the power requirements of the interface
circuit 86 and solenoid/drivers 84 from the power supply
58. This also simplifies the wiring, wire harness and con-
nector requirements for the game 10.

[0039] What has been illustrated and described here
is a novel and improved amusement game. In one em-
bodiment, the invention provides for mounting of elec-
tronic circuits for operation of the playfield and of a dis-
play (which may or may not employ a CRT) in a cabinet
with the playfield, with the display being mounted in a
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backbox above the cabinet. In accordance with one as-
pect of the invention, the driver circuits associated with
playfield elements may be mounted to or otherwise in-
corporated as part of the playfield itself. In accordance
with another aspect of the invention, interface circuits
for operating the driver circuits are also mounted to the
playfield. In accordance with a further aspect of the in-
vention, the driver circuits associated with individual so-
lenoids are mounted directly to their associated sole-
noids.

Claims
1. An amusement game comprising:

a cabinet;

apparatus in said cabinet defining pinball play,
including a playfield having one or more switch-
es, and one or more playfield devices operated
by driver cricuits; and

a plurality of driver circuits mounted to the play-
field, said driver circuits comprising a majority
of a set of driver circuits used for the operation
of said playfield devices.

2. The amusement game of claim 1 wherein said driv-
er circuits are mounted to an undersurface of said
playfield.

3. The amusement game of claim 1 and further includ-
ing control circuits and connecting elements for
connecting said driver circuitry to said control cir-
cuits.

4. The amusement game of claim 1 and further includ-
ing at least one interface circuit mounted to said
playfield and operatively coupled with at least some
of said driver circuits and said one or more switches.

5. The amusement game of claim 4 and further includ-
ing a processor.

6. The amusement game of claim 5 and further includ-
ing a data communications network operatively in-
terconnecting said processor with said at least one
of said interface circuits which is mounted to said
playfield.

7. The amusement game of claim 1 and further includ-
ing a CRT display.

8. The amusement game of claim 1 and further includ-
ing solenoid interface circuits, lamp interface cir-
cuits and switch interface circuits mounted to said
playfield.

9. The amusement game of claim 8 and further includ-
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ing a processor.

The amusement game of claim 9 and further includ-
ing a data communications network for operatively
interconnecting said processor with said solenoid
interface circuits, said lamp interface circuits and
said switch interface circuits mounted to said play-
field.

The amusement game of claim 8 wherein said play-
field devices include solenoids and illumination de-
vices, and further including connecting elements for
operatively interconnecting said solenoid interface
circuits with respective ones of said solenoids, said
lamp interface circuits with respective ones of said
illumination devices and said switch interface cir-
cuits with respective ones of said switches.

The amusement game of claim 1 wherein said play-
field devices include solenoids and wherein said
driver circuits include a solenoid driver circuit for
each of said solenoids, and wherein each of said
solenoid driver circuits is mounted to an associated
solenoid.

The amusement game of claim 4 wherein said play-
field devices include solenoids and wherein said
driver circuits include a solenoid driver circuit for
each of said solenoids, and wherein each of said
solenoid driver circuits is mounted to an associated
solenoid.

The amusement game of claim 8 wherein said play-
field devices include solenoids and wherein said
driver circuits include a solenoid driver circuit for
each of said solenoids, and wherein each of said
solenoid driver circuits is mounted to an associated
solenoid.

An amusement game comprising:

a cabinet;

apparatus in said cabinet defining pinball play,
including a playfield having one or more switch-
es, and one or more playfield devices operated
by driver circuits;

driver circuits mounted to the playfield for op-
eration of said playfield devices; and

interface circuits mounted on said playfield and
operatively coupled with at least some of said
driver circuits and said one or more switches.

The amusement game of claim 15 and further in-
cluding a processor and a data communications
network operatively interconnecting said processor
with said interface circuits which are mounted to
said playfield.
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17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

The amusement game of claim 15 wherein said
playfield devices include solenoids and wherein
each of said solenoid driver circuits is mounted to
an associated one of said solenoids.

The amusement game of claim 15 wherein said
playfield devices include one or more illumination
devices and one or more solenoids, and wherein
said interface circuits include solenoid interface cir-
cuits, lamp interface circuits and switch interface
circuits mounted on said playfield and operatively
coupled with selected ones of said driver circuits
and said one or more switches.

The amusement game of claim 18 and further in-
cluding a processor and a data communications
network operatively interconnecting said processor
with said solenoid interface circuits, said lamp inter-
face circuits and said switch interface circuits which
are mounted to said playfield.

The amusement game of claim 1 wherein said driv-
er circuits are mounted to an undersurface of said
playfield in close proximity to the playfield devices
respectively operated thereby.

The amusement game of claim 15 wherein said
driver circuits comprise a majority of the driver cir-
cuits used for operation of said playfield devices.

The amusement game of claim 15 wherein at least
one of said driver circuits is mounted in close prox-
imity to an associated one of said playfield devices.

An amusement game comprising:

a cabinet;

apparatus in said cabinet defining pinball play,
including a playfield having one or more sole-
noids for activating devices on the playfield;

a solenoid driver circuit for each of said sole-
noids; and

wherein at least one of said solenoid driver cir-
cuits is mounted to an associated one of said
solenoids.

The amusement game of claim 23 wherein each of
said solenoid driver circuits is mounted to an asso-
ciated one of said solenoids.

The amusement game of claim 23 wherein a major-
ity of said solenoid driver circuits are mounted to
respective solenoids to be driven thereby.

The amusement game of claim 15 wherein a major-
ity of said solenoid driver circuits are mounted to
respective associated solenoids.
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