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6 Claims. (C. 177-384) - 
This invention relates to improvements in elec 

trically operated score indicating, registering and 
recording means for use in amusement appa 
ratus, one of the principal objects being the pro 
vision of high score recording means arranged 

... so as to give an indication of the highest score 
attained in any previous playing of a game. . 
Viewed from another aspect, it is an object of 

the invention to provide a score indicating means 
including a score indicating switch coacting with 
a high score registering switch in such manner 
that the high score switch is advanced to indi 
cate a new high score each time the regular score 
switch exceeds any previously achieved score. . 
A more particular object is the provision of 

an ordinary score indicating or registering steps 
ping switch for coacting with a high score indi 
cating or registering switch, together with an 
intermediate linking switch operably controlled 
by the ordinary score switch, which is adapted to 
be operated by a Switch actuated as a result of 
playing a game, so that the first score registered 
by the ordinary score switch in playing the first 
game of a series will be stored in the high score 
registering Switch, and in order to advance the 

able for the purpose of actuating the second step- , 
ping switch. . . . . . . . . . : . . . . . . . . . . .. . . . . . . 
Other objects, advantages and novel aspects 

of the invention reside in certain details of con 
struction as well as the cooperative relationship 
of the component parts of the ilustrative em 
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showing the high score switch; 
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O and close a scoring circuit. . . . . . . . 
25 

latter to indicate a new high score it is necessary 
that the ordinary score switch be advanced in 
excess of any previously achieved score. 
Yet another object is the combination of two 

Or more rotary stepping switches arranged for 
coaxially stepping operation with a first switch 
adapted to be stepped from an initial position 
each time a game is played, and a second step 
ping Switch adapted to be continuously advanced 
under the control of or in cooperation with the 
first switch, provided each successive operation 
of the latter from initial condition produces an 
advance in excess of any previous advance. 
The foregoing specific arrangement of the 

stepping switches is further characterized by the 
fact that the stepping switches are electrically 
inpulsed and there is included in the combina 
tion an intermediate linking switch moved with 
the segond stepping switch i relative, to an actu 
ating element which is in turn moved by the first 
stepping switch, the arrangement being such 
that the linking switch must be closed first by 
operation of the first stepping switch before the 
second stepping switch can be actuated, the link 
ing switch being advanced to a new position by 
each successive operation of the first stepping 
Switch from its initial position, provided any sub 
Sequent advance of the first stepping switch is 
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in excess of a previous advance thereof from . 
initial position to render the linking switch oper-, 55 

bodiment described hereinafter in view of the 
annexed drawing, in which: . . . . . . . . . . . . . 

Fig. 1 is a vertical cross section through the 
coaxially arranged stepping switches; . . . . 

Fig. 2 is a section on the line 2-2 of Fig. 1, ... 
Fig. 3 is a circuit diagram; : 
Fig. 4 is an elevational view to reduced scale. 

of a modified form of linking switch. 
The invention is best described in its broader aspects in view of the circuit diagram of Fig. 3, 

wherein the score control switching mechanism . . 
has been arranged for control by a game switch . 
10 arranged on a ball playing board í 1. for actu 
ation by a game instrumentality, such as a ball 
2, which is adapted to gravitate against switch 
Associated with the game are a plurality of 

game score lamps generally indicated at 3, these : 
lamps being energized successively by operation 
of a switch or switches like the game switch 0, . 
to give an immediate indication to the player. 

power supply conductor 4, while the remaining 
terminal of each lamp is connected to one of the 
contacts 5 of a first or ordinary game score 
Switch of the step-by-step rotary variety, which 
includes a wiping contact 6 connected to ground 
to complete a circuit with the remaining ground 
ed terminal of the battery or power supply for 
any of the game score lamps when the wiping 
contact 6 is stepped successively into engage 
ment with the several lamp bank contacts 15. 
The stepping operation of the ordinary or 

game score switch is effected through the step 
by step movement of a cooperating ratchet, disc 

which is advanced in steps from an initial position by reciprocation of a driving pawls 
and the associated plunger 19 of a score switch 
Solenoid 20. Solenoid 20 is intermittently im 
pulsed through its own normally closed breaker 
Switch 2 and a conductor 22 which is grounded. 
by the game switch 0 whenever the player 
Scores, as by causing ball 2 to engage and close 
the game switch. Solenoid 20 is stepped one or 
more successive times depending on the duration. 
of the contact of the ball upon switch to... with 



out a breaker switch such as the switch 2 there 
would be no successive steps but the solenoid 20 
would remain energized as long as the ball switch 

is closed. When plunger 9 is attracted into 
the dotted line position, the breaker switch 2 
deenergizes solenoid 20 and permits the stepping 
pawl to restore to normal position. Thus, each 
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energization of solenoid 20 will cause the ratchet 
disc 7 to advance one step, this movement be 
ing communicated through a linkage indicated 
by the dash-dot line to the wiper f which is ad 
vanced a corresponding amount from an initial 
position. The ratchet T is held in advanced po 

1. 

mechanism. The high score wiper is advanced 
in steps by a ratchet mechanism including a 
ratchet disc 3 stepped by a pawl 44 recipro 
cated by a solenold 45 and adapted to be reset 
from any advanced position upon retraction of 
its locking pawl 6 responsive to energization of 
a cooperating reset coll 4 through a conductor 
48 and the proprietary switch 32 and by way of 
the conductor 28' to the battery 30. The reset 

0 ting of the ratchet 43 follows the resetting of 

sition during each game by action of a pawl 23 
normally engaging the ratchet teeth, but moved 
into ineffective position when its associated re 
set solenoid 24 is energized. 

Resetting of the ordinary or game score step 
ping switch is accomplished automatically at the 
start of each new game by closing of a master 
control switch 25 adapted to be operated by the 
player in conjunction with a master control de 
vice such as a coin chute operating member 26, 
which the player must operate at the beginning 
of each new game. Switch 25 connects ground 
to one terminal 27 of the reset solenoid 24, the 
other terminal of which is connected by a con 
ductor 2 through a supervisory switch 29 to 
one side of the battery or power source 30. 
Switch 29 is normally held open by a pin 3 
on ratchet disc when the latter is in its in 
itial position, the purpose of this being to ren 
der the master switch 25 ineffective and avoid 
useless energization of the reset solenoid 24 in 
the event the game score switch is already in 
normal or initial position at the time the player 
approaches the game. Also arranged to reset the 
Score stepping switch is a proprietary control 
switch 2 adapted to be operated by a pushbut 
ton 33 conveniently concealed about the game 
in a place known only to the proprietor, this 
switch being connected through a selecting switch 
34 to battery through the conductor 28 and su 
pervisory switch 29, the arrangement being such 

. . that the proprietor may close switch 32 by push 
ing button 33 to energize solenoid 24 and release 
the ratchet for restoration by a spring means 
l' associated therewith in accordance with con 
structions well known to those skilled in the 
art. As in the case of the master switch 25 op 
erable by the player, the proprietary switch 32 

s 
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the score ratchet for reasons to, become more 
apparent later. 
The high score stepping switch solenoid 45 

has one of its terminals connected to the com 
mon battery or power conductor f4 and its re 
maining terminal connected by a conductor 49 
to a normally open contact 5 on a time delay 
switch generally indicated at 50, Closing of the 
latter switch connects ground through a con 
ductor 52 to the solenoid, thus energizing the 
latter. The time delay switch 50 is electrically 
operated by a slow-releasing solenold 53, the 
plunger of which pivots an arm 5 to close the 
spring contacts of switch 50. Solenoid 53 has 
one of its terminas connected to the common 
power conductor 4 and its other terminal con 
nected to a normally closed breaker switch 55, 
similar to the breaker switch 2f heretofore ex 
plained. This breaker switch 55 opens upon 
movement of the pawl mechanism whenever 
the switch is stepped, this breaker switch being 
connected by a conductor 56 to a contact spring . 
5 on the time delay switch 50 for connection to 
ground through contact 52 to provide a momen 
tary locking circuit for the slow-releasing sole 
noid 63 when the same has been energized to 
close the switch 50 and the several contacts 
thereof upon the last or high score step, that 
is on the step during which the two stepping 
mechanisms became equalized in a manner lat 
er to be described. One of the features of the 
invention resides in the provision of an inter 
mediate linking switch, one terminal contact 
element 6 of which is connected to a contact. 
ring 62 on the ratchet disc 43 for engagement 
with a wiping contact 63 connected by conductor 
5 to a breaker switch 55. A laterally extending 
pin 4 carried by the contact is is adapted to 
engage the contact element 6 and constitutes 

so the remaining contact 64 of the linking switch 
is rendered ineffective, by the supervisory switch 
29 in the event the stepping switch, and par 
.ticularly the ratchet disc 7, is already in its 
initial position. : .. 
Thus, the player, as a result of playing the 

game to actuate the game switch or switches 
fo, will cause the stepping switch to advance 
the wiper 6 and successively energize the score 
indicating lamps 3. In order to indicate to each 

| Succeeding player the highest score achieved in 
any preceding play, there is included in the score 
Control circuit a high score stepping switch iden 
tical in most of its structural aspects to the game 
score stepping switch in so far as the high score 
Switch likewise includes a wiper, 40 movable in 
steps relative to a series of lamp contacts 4 
each connected to one of a corresponding series 
of high score lamps 42 to energize the latter 
upon advancing movement of the wiper. The 

which is connected by a conductor 65 to the 
grounded wiper: fs of the first or game score 
stepping switch. Linking switch, contacts B 
and 64 are normally open, but as soon as they 
are closed, ground is connected through the 
breaker switch 55 to the slow-releasing solenoid 
53 for the purpose of energizing the high score 
stepping solenoid 45 through the time delay 
Switch 50. In the operation of these two steps 
ping switches the score switch will advance quite 
rapidly to the point of biasing contact 6 as 
seen in Flg. 2 whereas the advance of the high 
score switch will follow in uniform and positive 
steps until the two score mechanisms are equal 
lized with the contact pin 64 out of engage 
ment with the contact spring 6. 
The intermediate linking switch means 6-6 

is so arranged as to be actuated by the first or 
game score stepping switch, the linking switch 

O being mounted for movement out of operative 
high score stepping switch is advanced under. 
the control of the score stepping switch and ad 
vances a number of steps determined by the po ... 'sition of the wiper but wholely independent 
of the stepping operation of the score stepping Ts playing of the next game, the game score switch 

; engagement with the game score, switch each . 
time the high score switch is energized for ad 
vancement to a new high score position. Be 
fore the linking switch can be closed upon a 
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must be advanced one step beyond its previous . 
position of advance in the preceding game, 
whereupon the high score stepping switch will 
likewise be advanced one additional step in ex 
cess of the previous high score indicating posi 
tion, such additional or subsequent advance of 
the high score switch to its new position open 
ing the intermediate linking switch 6-64, the 
new score being appropriately indicated by illu 
mination of one of the lamps 42 as determined 
by the position to winich wiper 40 has been ad 
vanced by the high score stepping ratchet mech 
anism. 
This locking circuit is broken by the breaker 

switch 55 as soon as the high score solenoid 45 
pulls up. However, since it is of the slow-to-re 
lease type, the plunger of Solenoid 53 is not im 
mediately dropped and switch 50 is momentarily 
held closed to assure a proper energization of 
the stepping solenoid 45. Ordinarily the breaker 
or interrupter switch 55, functioning as does the 
breaker switch 2 of the score unit, would be 
sufficient to accomplish a step-by-step rotation 

? 
matning contact II of this linking switch is the 
pin 4 as was heretofore explained (Fig. 1 also) 
projecting from the grounded wiper arm 6 on 
the first stepping switch, 
The two stepping switches are arranged in 

side by side or tanden relation, as shown in Fig. 

O 
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of the ratchet wheel 43 through the solenoid 45 
and its associated parts. However, since the op 
eration of the high score unit depends upon the 
score unit and is conditioned for operation by 
the latter through the link switch 6 -64, it is 
apparent that if the interrupter switch 55 were 
slightly out of adjustment, the ratchet wheel 
43 would not be advanced sufficiently to com 
plete a full step of the latter, and by reason there 
of the solenoid 45 would be intermittently op 
erated indefinitely without effecting an advance 
of the ratchet 43. In the case of the score unit 
the solenoid 20 thereof is dependent for its op 
eration upon the momentary closing of the switch 
10 by a ball; there heing no danger of a con 
stant intermittent Operation of Such Solenoid 20 
it has been found that the breaker switch 2 is 
sufficient, and that no time delay need be em 
ployed in its circuit. It is also to be noted that 
in order to assure a final step of the ratchet 43, 
that is the step required to sever connection be 
tween the contact element 6 and the contact 
pin 64, there is required some means for main 
taining the electrical circuit to the Solenoid 45. 
It will be noted that at that particular moment 
the circuit to ground through the wiping con 
tact 63 will be broken at the contacts 6-64 
before a complete step is made by the ratchet 
43, but that by reason of a ground connection 
established through these contacts 6-64 the 
time delay relay 53 will be initially operated and 
thus the ground circuit positively established 
through the locking Switch 57 prior to the time 
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that circuit is broken through the breaker switch 
55, otherwise the pawl 44 of the solenoid 45 
would merely rock back and forth upon the 
Opening and closing of the breaker switch 55 
without advancing the ratchet 43 a full step 
thereby defeating the purpose of the stepping 
mechanism. It is therefore seen that the lock 
ing circuit 57 acts as an intermediate switch 
which assures energization of the Solenoid 45 
for a duration of time sufficient to make a full 
step on the ratchet 43 despite the fact that the 
contacts 6-64 become severed prior to that 
complete step, 
In Fig. 2 is shown, in elevation, the interme 

diate linking switch mounted for movement with 
the ratchet disc 43 of the high score stepping 
switch. The contact S is preferably a leaf 
Spring mounted. On a bracket 6 a. and connected 
by a jumper 6 b to the wiper plate 62. The re 
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1, so that the stepping ratchets and 48 there 
of are aligned for coaxial movement. When both 
ratchet discs are in initial position, the contact 
pin 64 is one step removed from being in cir 
cuit closing engagement with the other interme 
diate linking switch contact B, and it is there 
fore necessary to move the first or score switch 
ratchet disc Tone step to bring pin 64 into con 
tact with the spring 6 in order to close an ener 
gizing circuit to effect a corresponding advance 
of the high score stepping switch. As soon as 
the latter switch steps once, the contact spring 
6 is removed a distance of one step from en 
gagement with pin 64. If now the first or score 
stepping switch be returned to initial position, 
it will be necessary upon the next play to step 
this switch twice before the intermediate link 
ing Switch contacts 6 and 64 can again be closed 
for a repetition of the foregoing operations to 
advance the high score switch to a new high 
score indicating position. From this it will be 
apparent that it is necessary for the player to 
cause the Ordinary score indicating Switch to 
advance at least one step beyond the position 
occupied thereby in any preceding play if the 
high score indicating switch is to be advanced 
one or more steps to a new position. 

Each time the game is released for play by 
the patron in operating the master control means 
or coin chute: 28 and the associated master 
switch 25, the game score Switch is restored to 
an initial zero position in which none of the 
lamps 8 will be illuminated. However, One of 
the high score indicating lamps presumably will 
be illuminated to apprise the player of the score 
previously set up by him or some preceding 
player and to provide an objective and an incen 
tive to achieve that objective and set up a new 
One. 

It will have been observed that high score 
Switch is not restored to a zero position each 
time the regular score switch is restored, since 
the high score switch must, of course, be left in 
its newly advanced positions after each play if 
it is to store or register any previously attained 
high score and indicate the same to the subse 
quent player. However, the proprietor may re 
store the high score Switch to a zero position at 
any time arbitrarily or when the switch has 
reached the limit of its advanced movement un 
less the switch be arranged for continuous uni 
directional motion, which it may be within the 
intent and scope of this disclosure. To this end, 
the proprietor, after having restored the game 
score ratchet disc 7 to initial or zero position, 
has merely to turn the selecting switch 34 to 
connect conductor 28' with conductor 48, there 
by energizing the high score reset coil 47. The 
ratchet 7 must be returned to zero position first 
otherwise the linking switch 6-64 will be ef 
fected to operate the sulenoid 45. 

In Fig. 4 there is shown a modified arrange 
ment of the linking switch characterized by the 
fact that there is an additional switch blade 75 
arranged in normally open circuit relationship 
with the contact 6 and positioned to be engaged 
by the pin 64, for movement into closed circuit 
engagement with contact 6 to energize the time 
delay relay solenoid 53, the switch blade 75 pref 
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disc 43. In the arrangement of Fig. 2, the cir 
cuit is closed between switch contact 6 and pin 
64 which constitutes the operating means in this 
latter arrangement in so far as it operates to 
place ground on the companion switch part 6. 

It is also contemplated ... that the indication 
afforded by the banks of lamps 3 and 42 may 
be supplemented by indicating dials TO and 7 
respectively associated with the game score 
Switch and high score switch for the purpose of 
afording an indication when the lamps 3 or 42 
are extinguished during idle periods of the game, 

O 

since the circuit arrangement preferably includes 
a conventional time switch 72 in the power cir 
cuit to disconnect the power source after a pre 
determined lapse of time whether the player has 
finished his game or not. This time switch 2 
is of a conventional and well-known structure 
and is set into operation upon inward movement 
of the coin chute 26 by engagement with the lat 

, ter, and renders the circuit from the battery 
0 to ground complete for a predetermined lapse 

of time. 
The various advantages and objects of the 

invention may be accomplished by modifications 
of the particular embodiment specifically de 
scribed herein, and it is intended that the ap 
pended claims shall include, all equivalent ar 
rangements fairly coming within their call. 

Having thus described our invention, what we 
claim as new and desire to protect by Letters 
Patent is: 

1. In an amusement apparatus including a 
game switch arranged to b? operated as an inci 
dent to the operation of said apparatus, score 
registering means comprising, in combination, an 
electrically operated game score switch of the 
type which moves step by step from a starting 
position to effect circuit connections, indicating 
means connected to be energized by said game 
score switch, means for returning said game score 
switch to a starting condition with each playing 
of a game, and means for indicating the highest 
score indicated by said game score switch in a 
given Series of Operations thereof from said start 
ing condition, said last-mentioned means includ 
ing an electrically operated high score stepping 
Switch and an intermediate linking switch moved 
thereby relative to said game score switch and 
cooperating with the latter to actuate the high 
score switch whenever the game score switch 
moves an amount-from starting condition which 
is in excess of the movement thereof in a pre 
vious advance from starting condition. 

2. In a score registering mechanism, in com 
bination, a rotary stepping switch adapted to be 
moved step by step from a starting position in 
indicating a score, means on said stepping Switch 
for indicating a score, a second stepping Switch 
mounted to step coaxially of the first Switch, 
means on said second stepping switch for regis 
tering a high score, electrically operated means 
for stepping the second Switch, a linking switch 
mounted/ for movement with a rotary moving 
part of the second switch opposite a coaxially 
displaced part of the first switch, said linking 
switch being connected for operation to energize 
the second stepping switch, and a link switch 
operating member mounted for movement with 
a rotary moving part on the first switch and 
arranged to operate the linking switch whenever 
the first stepping switch is moved a sufficient 
distance from a starting position to operatively 
engage the linking switch, said second Switch 
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erably being grounded on the shaft of ratchet. to move the latter out of operative engagement 

with said operating member, and means for re 
turning said first stepping switch to said starting 
position. . . . 

3. In a score switching mechanism, rotary step 
ping Switches including coaxially moving parts, 
means for stepping a first one of said switches 
from a starting position, score indicating means 
arranged to be effected by the stepping of said 
switch to indicate a score, means for returning 
said Switch to starting. position, electrically op 
erated means for stepping a second one of said 
switches in the same direction as said first switch, 
indicating means associated with said second 
Switch and adapted to indicate a high score, and 
an Operating link switch connected for opera 
tion to energize said operating means for the 
Second stepping switch and mounted to move 
with one of the coaxially moving parts of one 
of the stepping switches for rotary displacement 
with respect to one of the coaxially moving parts 
of another stepping switch and in a direction 
away from said starting position, and an operat 
ing member for said link switch mounted for 
rotary displacement with respect to the latter 
On a coaxially moving part on the other one 
of Said stepping switches such that movement 
of the latter switch different amounts from said 
starting position will cause said operating mem 
ber to be advanced into operative engagement 
with the link switch to actuate the latter and 
cause movement of the other stepping switch 
to withdraw the link switch from operating en 
gagement with said operative member. 

4. In a score control switch apparatus, elec 
trically operated stepping switches arranged to 
step in the same direction from a starting posi 
tion, each of Said stepping switches having means 
for indicating a score commensurate with the 
number of steps made, a link switch mounted 
for movement with one of said stepping switches, 
link switch operating means mounted for move 
ment with the other stepping switch, said other 
stepping Switch being movable from starting po 
sition to engage and actuate said link switch, 
said link Switch being connected for actuation 
to energize the stepping Switch with which it is 
movably associated, the arrangement being such 
that said first stepping switch will have to be 
stepped increasing amounts from starting posi 
tion with each successive stepping operation 
thereof away from said position in order to en 
gage and actuate said link switch. 

5. Switch means for use in a game apparatus 
to register the highest score achieved in a series 
of successively played games, said mechanism in 
cluding a pair of switching devices progressively 
movable in the same direction from a starting 
position, electrically energized means for moving 
said Switching devices, means arranged to move 
With each of Said switching devices to indicate 
a SCOre and coacting link switch means mounted 
for movement each with respect to the other on 
said Switching devices and including a switch 
element adapted to energize the second one of 
said devices when the first device is moved from 
a starting position whereby to move said second 
device continuously by amounts corresponding 
to the greatest movement of said first device 
from starting position during a succession of 
operations thereof. 

6. In a score registe mechanism, in combina 
tion, a rotary stepping switch adapted to be 
moved step by step from a starting position in 
effecting score indicating connections, means ar 

being stepped by operation of the linking switch 75 ranged in circuit with said connections to indi 
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cate a score, a second stepping switch mounted 
to step coaxially of the first switch, high score 
indicating means energized by said second step 
ping SWitch, electrically operated means for step 
ping said second Switch, and means providing 
a linking switch including a contact element 
mounted for movement with a rotary moving 
part of the Second Switch, and a companion con 
tact element mounted for rotary displacement 
on the first stepping Switch coaxially of the move 
ment of said first-mentioned contact element, 
said first-mentioned contact element and said 
companion contact element being connected to 
close an energizing circuit when in contact with 

0 

5 
each other to energize said electrically operated 
means for stepping the second switch, stepping 
action of said second stepping Switch withdraw 
ing said first-mentioned contact element from 
circuit closing engagement with said companion 
contact element, means for restoring said first 
mentioned stepping switch to starting position, 
whereby said first stepping switch must be 
stepped an increasing number of times after 
each restoration to starting position in order to 
effect movement of the second stepping Switch 
to a newly advanced position. 

HARRY E. WILLIAMS. 
LYNDON A. DURANT. 


