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United States Patent Office 3,298,691 
Patented Jan. 17, 1967 

1. 

3,298,691 
REPROJECTING BALL BUMPER 

Harold O. Berninger and Herman L. Seiden, Chicago, ill., 
assignors to Lion Manufacturing Corporation, Chicago, 
Hill, a corporation of illinois 

Filed Nov. 14, 1963, Ser. No. 323,660 
4 Claims. (C. 273-129) 

The invention pertains to improvements in ball-deflect 
ing devices used in ball rolling games, commonly called 
bumpers, and particularly to the movable types which 
are power-driven to impart a blow to a ball under certain 
conditions responsive to ball action or player-controlled 
leaS. 

The presently disclosed improvements provide a new 
actuating mechanism and circuit therefor adapted to use 
with a known type of bumper which is in the form of a 
cantilever arm pivoted at its supporting end so as to 
swing in a horizontal plane and impart a blow to a ball 
impinging thereagainst in the course of play, together 
with improvements in the construction of the bumper 
members to simplify assembly, servicing, and replacement 
of the cantilever bumper arm and associated parts. 

Other and more detailed aspects of novelty and utility 
pertain to details of the preferred embodiment described 
hereinafter in view of the annexed drawing in which: 

FIG. 1 is a side elevation of the bumper and actuating 
mechanism mounted on a sectionalized fragment of a ball-rollingboard; 

FIG. 2 is a top plan view of the actuating mechanism 
and control switch; 

FIG. 3 is an exploded perspective of the cantilever 
bumper assembly and pivot shaft; 

FIG. 4 is a cross-sectional detail of the bumper body 
taken along lines 4-4 of FIG. 1; 

FIG. 5 is a fragmentary top plan view of a ball-rolling 
playfield showing two of the bumpers and appertaining 
control switches; 
FIG. 6 is a circuit diagram. 
Referring to FIG. 1, one of the novel bumpers is shown 

mounted on a ball-rolling board or playfield 10, the prin 
cipal body portion 1 being in the form of a somewhat 
narrow and elongated plastic shell having a closed and 
rounded dome portion 12 beneath which is a rubber or 
like resilient rebound band 13, the foot portion of the 
body or shell being spaced, as at 14, slightly above the 
playfield for clearance so that the bumper may swing 
about an axis Z-Z. 
As viewed in FIG. 3, the bumper body comprises a 

molded shell having an open bottom communicating into 
a hollow interior cavity in which are two post portions 
17, 18 both having a bore, the bore of post 17 being 
adapted to receive a screw 19 and the post 8 being 
adapted to receive the reduced end 21 of a spindle 20 
having a metal support and closure plate 22 fixed thereon 
and of a shape to fit into the bottom opening of the bumper shell. 
The spindle plate 22 enters the body cavity to a depth 

determined by three lands 23A, -B, -C, formed by molded 
projections from the inner wall surface, FIG. 4, also. 
Snap-action means for releasably retaining the spindle 
plate in the cavity, and in firm connection therewith, com 
prises a set of narrow, shallow ribs 25 closely adjacent the 
rim or lip of the shell, such that the periphered margins 
of the Spindle plate may be forced therepast and seated 
on said lands, the relatively thin plastic walls affording 
sufficient yieldability to effect a snap-in and Snap-out 
action for said spindle plate. The screw 19 further se 
cures the Snap-in assembly against the fairly severe forces 
occasioned by impact of steel playing balls against the 
cantilever suspended assembly as it is depicted in FIG. 1. 
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2 
Mounting of the bumpers on the playfield, FIG. 1, is 

effected by means of a bushing 26 set in the board and 
Seating the spindle 20, which is secured on the underside 
of the board by means of a collar 27 provided with suit 
able set screws 28 (FIG. 2 also). 
Means for actuating the bumper in a Swinging motion 

about the axis Z-Z comprises (FIG. 2) a bell-crank type 
of lever 30 secured to the collar 27 and therefore rota 
table with the bumper spindle through a range deter 
mined by a stop cleat 31 fixed on a mounting plate 32 
adapted to be secured by screws to the underside of the playboard. 

Pivotally connected, as at 33, to the bell-crank is the 
end of a solenoid plunger 34 adapted to be attracted 
against the action of a restoring spring 35 into the bore 
of a solenoid 36 having a special winding to be ex plained. 

Carried on said mounting plate 32 is a leaf switch 37 
having normally closed blade contacts 38, 39, the end 
of the latter projecting into the path of a stud 40 on the 
bell-crank lever such that when the lever is swung from 
the normal position shown in FIG. 2 to the dotted-line 
position, the Switch blades will be separated to the open 
circuit condition, and this movement of the bell-crank by 
the Solenoid will pivot the bumper spindle about axis 
Z-Z and Swing the cantilever bumper into the dotted 
line position seen in FIG. 5. 

In one of the playing or game arrangements possible 
with the novel bumper, such as illustrated in FIG. 5, 
the normal position of the cantilever arm may be chosen 
to be such that a ball B following a path designated by 
arrows a will roll along the length of the bumper and 
into a ball exit at 42. 
But if the actuating means or solenoid is energized at 

the right instant while this ball is travelling against or near 
the free end of the bumper 11A so that the latter swings 
abruptly into dotted-line position, the ball may be re 
projected and caused to follow any of several new courses 
Such as b designated by the arrow b, c, depending upon 
where the ball happens to be at the instant the bumper begins its reprojecting movement. 
The skill and amusement aspect of the game are thus ex 

panded by providing a plurality of the novel bumper units 
and manual control Switches operated by the player at will 
to determine new and varied possibilities for reprojections 
of the ball. 

in the arrangement illustrated in FIG. 5 two of the 
bumper units 11A, is B, of the type shown in FIG. 1, have 
been provided at the lower end of the usual inclined ball 
rolling board, together with separate control switches 45A, 
45B, situated in the sidewalls of the game for actuation 
respectively by push-buttons 46A, 46B by the right and 
left hands of the player. 
The two bumper control switches 45A, 45B are con 

nected in a control circuit such as depicted in FIG. 6 and 
adapted to connect power respectively to the special sole 
noid windings for each bumper. 
The Solenoids indicated generally at 36 in FIGS. 1 and 

2 are especially wound to have split or dual windings, 
such as portrayed at 50A, 50B, or 51A, 51B, respectively, 
in FIG. 6, these dual windings for each solenoid being 
connected in Series at their respective joint terminals 52A 
and 52B, and the two solenoid winding units likewise be 
ing connected in Series at their terminals 53A, 53B. 
The power source shown may be the Secondary 47 of a 

transformer, one terminal 48 of which connects with the 
joint terminals 53A, 53B, and the remaining terminal 49 
of which transformer winding connects via conductors 55, 
56A, 56B through the normally Open manual control 
Switches 45A and 45B to one contact 38A and 38B of the 
two bumper winding control switches 37A, 37B, the said 
conductors 56A, 56B also respectively connecting to ter 
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minals 57A, 57B of the respective solenoid high-resistance 
windings, whereas the respective remaining contacts 39A, 
39B of the winding control switch each connect via con 
ductors 58A, 58B to the series connected winding terminals 
52A, 52B. 

Thus, each winding control switch 37A or 37B normal 
ly shunts out the appertaining low-current or high-re 
sistance winding, so that the voltage applied by closure of 
either manual switch 45A, 45B will energize the high 
current (low resistance) winding so as to pull in the Sole 
noid plunger positively and with considerable energy and 
swing or flip the appertaining bumper smartly to give the 
ball a very substantial reprojecting blow. 

However, as the bumper moves into full stroke posi 
tion, the bell-crank will press the corresponding Switch 
operating stud against the corresponding switchblade 39A 
or 39B and open such switch to remove the short-circuit 
from the corresponding higher-resistance winding and 
thereby cut the latter into the circuit to drop the current 
to a safe level sufficient to hold the solenoid plunger re 
liably in attracted position, without over-heating the sole 
noid winding in case the player desires to hold the con 
trol button down for any length of time, as it is intended 
he may do. 

It will be understood that one or both of the bumpers 
shown in FIG. 5 may be held indefinitely in the operated 
or dotted-line position by holding the appertaining manual 
control switch closed; and the player may do this in an 
ticipation of a played ball rolling down against the held 
bumper which will trap or stop the ball and permit the 
player to hold the same indefinitely until the player does 
one of two things: either releases the bumper to free the 
trapped ball, or momentarily releases the bumper to per 
mit the ball to gravitate slightly toward the free end of 
the bumper, and then quickly closes the control switch 
again to flip the ball back onto the field in a direction 
which will be largely determined by how far the player 
permits the momentarily released ball to move, during its 
temporary freedom before the control switch is reclosed, 
it being possible by skillful judgment and timing to pro 
cure a variety of reprojection patterns or trajectories by 
the sort of manipulation described, and thereby to en 
hance the playing action as to amusement, exercise of 
skill, and variations in scoring results. 
We claim: 
1. A reprojecting type ball bumper including a movable 

bumper member adapted to be engaged by a ball and to 
be moved to strike a ball, electromagnetic means ener 
gizable to move said member and having an energizing 
winding including a low current section and a high cur 
rent section, and switch means connecting in a power cir 
cuit with said winding and effective in a first condition to 
render said high current winding section effectve for ener 
gization to actuate the bumper member from a first con 
dition to a second condition in ball-striking action, and 
means operable responsive to movement changing the 
bumper member from the first to the second condition to 
actuate said Switch means to a second condition in which 
the low current section of said winding is conditioned for 
low current operation, said movable bumper member be 
ing arranged and constructed to be held in the second 
condition by said winding energized in said low current 
condition, and means operative to restore said movable 
bumper member and switch means to said first condition 
when said winding is in a deemergized condition. 

2. In a ball bumper for use as a ball projector and de 
flector on a ball-rolling field, a solenoid actuator includ 
ing a plunger and coil means therefor having a winding 
with a high resistance and a low resistance section; a 
bumper spindle and means mounting the same to extend 

4. 
onto said field and in operative association with said sole 
noid plunger; means drivingly interconnecting said plunger 
and spindle for rotative movement of the latter responsive 
to energization of at least the low-resistance section of 
said winding; a bumper body carried by said spindle 
rigidly thereon to extend in a radial sense therefrom on 
said field for rotative motion with the spindle to strike 
a ball or be engaged by a ball; spring means acting to re 
store said plunger to a normal unattracted position and 
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dispose said spindle and bumper body in a predetermined 
normal angular position; said low-resistance section of the 
winding being adequate at a predetermined operating volt 
age to attract said plunger forcibly to an operated con 
dition and swing the bumper body briskly in ball-repro 
jecting action; and said high resistance section being ade 
quate at said voltage to hold the plunger and bumper body 
in said operated condition indefinitely to act as a deflector 
at a wattage rating selected to prevent damage from over 
heating. 

3. The construction of claim 2 further characterized by 
the provision of circuit control means for use with said 
winding including a normally-closed switch and means co 
acting with said plunger and spindle means to actuate Said 
switch to open-circuit condition on movement of the 
plunger substantially into said operated condition, said 
switch having connection with said sections of said wind 
ing in a manner when closed to short-circuit said high 
resistance section in relation to power terminals connect 
ing said winding sections in series with a source of said 
operating voltage. 

4. For use in amusement apparatus, a ball impact de 
vice comprising a body member adapted for ball contact, 
means for movably mounting said body on a ball rolling 
field, a spindle connecting with said body for moving the 
same, actuating means for said device comprising a sole 
noid, a plunger attracted by the solenoid from a normal 
position, restorative spring means urging the plunger into 
said normal position, and means drivingly interconnecting 
the plunger and spindle for reverse rotative movement of 
the latter responsive to attractive and restorative actions, 
respectively, of the solenoid and spring means, said sole 
noid having a winding with a high current configuration 
energizable to attract the plunger from normal position 
and move the spindle and bumper with substantial energy, 
and a low-current configuration energizable to maintain 
said plunger in its attracted condition over long periods 
with acceptable heating effects, and switch means adapted 
for connection in a power circuit for said winding and 
actuated by means movable in step with said spindle and 
bumper from normal position a predetermined amount to 
connect the low current configuration in said power circuit. 
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