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ELECTRIC BOWLNG GAWE APPARATUS 

Frank J. Muler, Brooklyn, N. Y. 
Application June 3, 1940, Serial No. 338,54 

(CI. 2733) 5 Cairns. 

The present invention relates to game appara 
tus in general, and relates more particularly to 
electric bowling game agparatus for testing a 
player's bowling skill. 

For the purpose of illustrating the invention, 
there is ShoWn in the accompanying dra WingS 
forms thereof which are at present preferred, 
Since the Sane have been found in practice to 
give satisfactory and reliable results, although 
it is to be understood that the various instru 
mentalities of which the invention consists can 
be Variously arranged and organized and that 
the invention is not limited to the precise air 
rangements and organizations of the instrumen 
talities as herein shown and described. 

In the accompanying dra Wings, Wherein like 
reference characters indicate like parts, 

Figure 1 represents a perspective view of a 
bOWling game-apparatus coinstituting one illus 
trative embodiment of the present invention. 

Figure 2 represents an enlarged Sectional WieW 
taken on line 2-2 of Figure 1, looking in the 
direction of the arrows. 

Figure 3 represents an enlarged View showing 
one of the tenpins in the foregoing apparatus 
being struck by a bowled ball, and diagram 
natically ShoWing the aSSociated electrical cir 
cuits. 

Figure 4 represents a perspective View of the 
electrical contact ring at the large diameter of 
the tenpin. 

Figure 5 represents a fragmentary plan view 
showing the tenpin-end of the alley-bed of a 
modified embodiment of the present invention. 

Figure 6 represents a transverse sectional view 
taken on line 6-5 of Figure 5, looking in the 
direction of the arrows. 

Figure 7 represents a fragmentary longitudi 
nal Sectional view through another embodinent 
of the present invention. 
In the particular embodiment of the present 

invention illustrated in Figures 1 to 4 inclusive, 
the apparatus includes a Smooth alley-bed 
of any suitable length and Width, bounded along 
its opposite longitudinal edges by Suitable gutters 

which may be inclined aWay from the player 
thereby to deliver improperly directed or Stray 
balls to the terminal pit f2 at the far end of 
the alley. The alley-bed O may, if desired, be 
inclined slightly towards the player so that fee 
bly-projected balls will roll back to the player's 
end of the alley-Where they may drop through 
a pit 3. 
At the players end of the alley, a ball cata 
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meral A may be provided for bowling the ball 
down the alley-bed, or if desired the balls may 
be directly manually bowled. The ball projector 
it, where provided, may be of any suitable type, 
and may include a plunger-rod 5 provided with 
a manual graspable rear handle or knob 6 
and bearing a ball-striking head it at its for 
Ward end. A helical compression Spring 8, or 
any other Suitable or equivalent rod-impelling 
means, may be interposed between the projector 
holl.Sing and the plunger-rod, So that by retract 
ing knob 6 to the desired extent and then Sud 
denly releasing it, any desired speed (within the 
limits of the apparatus) may be imparted to the 
ball 9. 

If desired, an Open chute or directional apron 
20 may be associated with the propulsion plunger 
5 for directing the ball 9 once it has been set 

into motion by the plunger 5. 
The ball-projector 4 may be SWivellably con 

nected With an overhead ball-guiding deflector 
member 2, which may be transversely slidable 
aCrOSS the player's end of the alley on a ball 
delivery runway 22. The projector 4 may thus 
be moved laterally across the width of the alley 
to any desired position, and may be manually 
pivoted or swivelled or moved angularly into any 
desired angular setting thereby to direct the ball 
9 along any desired course down the alley 
bed G. 
A ball-lifting platform 23, which may be ver 

tically reciprocated by manually-actuable lever 
means 8 or otherwise, may be slidably disposed 
in a Vertical well 24 at a corner of the bowling 
alley and extending intermediate the lower ter 
minus of an inclined ball-return runway 25 and 
the upper end of the inclined ball-delivery run 
Way 22, for the purpose of raising or lifting 
returned balls one at a time to a level sufficiently 
high for the ball to then roll in the direction of 
the arrow 69 along the inclined delivery run 
Way 22 and against the deflector member 2, 
Which then deflects the ball and causes it to 
drop down into the aiming chute or apron 20 
in front of the plunger-rod 5. 
At the opposite ends of the alley-bed ), the 

ball may drop down through the terminal pits 
?2 or 3 and onto the inclined ball-return run 
Way Or chute 25 so arranged as to guide the balls 
back to the ball-lifting platform 23. 
A Set Oftenpins 26 which are preferably formed 

of a light-transmitting synthetic organic mate 
rial, as for instance of "Lucite' or of “Plexiglas,' 
may be tightly or loosely set into or may rest over 

pult or projector indicated generally by the nu- 55 corresponding openings 27 in the alley-bed 0. 

  



2 
Immediately below these tenpins 28 may be 

disposed a plurality of incandescent electric 
lampS 28, whose light rays may be separately 
confined by Suitable light Shields or housings 
29 surrounding the different alley-bed openings 
2. In this nanner, the light rays enlitted by 
any one lamp 28 will strike the lower end of 
only the associated light-transmitting tenpin 26, 
thereby illuminating said tenpin and causing it 
to glow. The outer surfaces of the tenpins 23 
may be roughened, so as to diffuse the light leav 
ing Said tenpins. 

If desired, however, the tenpins may be con 
Structed from any suitable opaque material, in 
which case they may be individually illuminated 
from Without. 

In either event, however, means are prefer 
ably provided for suddenly selectively illumi 
nating, or in the alternative for suddenly selec 
tively extinguishing the illumination on any one 
tenpin or group of tenpins (depending on whether 
the tenpins are normally unilluminated or illumi 
nated), in accordance with the particular ten 
pins which have been struck by the bowled ball 
9. Thus, for example as more particularly illus 
trated in Figure 3, the upper surface of the alley 
bed area 0 immediately adjacent the tenpins 26, 
over which a ball 9 would have to roll in order to 
encounter the tenpins, may be made of metal, and 
each of the tenpins may be provided at its maxi 
mum diameter with a metallic electrical con 
tact ring 30 (illustrated in perspective in Figure 
4), which must be contacted by the bowled ball 
Whenever the tenpin is struck, provided said ball 
is of proper size. In this fashion, the ball 9, 
Which is made of metal, will complete an electri 
cal circuit between the metal surface of the al 
ley-bed O and the tenpin contact ring 30, and 
the Completion of this circuit may be utilized, 
for example, selectively to light or extinguish 
any one or more lamps 28 corresponding with 
the tenpins which would ordinarily have been 
bowled over by said ball striking the group of 
tenpins in the manner in which it did. Thus, 
the contact ring 30 may have a downwardly-de 
pending pin or lug. 3 which may be connected 
through an electrical lead 32 to one side of any 
suitable Source of electrical energy, as for in 
stance the illustrated electric battery 33 or the 
secondary winding of an electric transformer or ; 
the like. The other terminal of the Source of 
electrical energy 33 may be connected through 
the lead 34 to the winding of a relay electro 
magnet 35 whose opposite end may be connected 
through the lead 36 to the metal Surface of the 
alley-bed O. The relay electromagnet 35 may 
include a pivoted armature 37, normally pulled 
away from the core of the electromagnet by a 
Spring 9. The movable armature 37 carries an 
electrical contact-member 38 which, as diagram 
matically illustrated in Figure 3, is adapted to 
make or break an electrical circuit leading from 
an electric source of energy 33 through the ten 
pin-illuminating lamp or lamps 28 and back to 
said Source 33. Thus, when the bowled ball 9 
Strikes a tenpin contact ring 39, it momen 
tarily completes the electric circuit through the 
coil of the relay electromagnet 35, thereby mo 
mentarily energizing it causing it magnetically 
to attract the armature 3. The movement of 
this armature 3 is transmitted to the electric 
contact-member 38, which then closes the elec 
trical circuit through the lamp or lamps 28. If 
desired, the resultant movement of armature 37 
may be caused to open a theretofore closed cir- 75 ball 9. 
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2,292,283 
cuit through Said lamps, so as to extinguish the 
lamps. 
The thus-closed (or opened) circuit through 

the lamps 28 may then be maintained by any 
Suitable means, as for example by means of a 
Spring-tensioned pivoted latch-bar 39 which is 
under the constant tension of a coiled spring 40, 
and Which latch-bar may engage any suitable 
part of the arnature 37, as for instance the end 
of Said armature, when the latter has been 
nonentarily magnetically attracted by the elec 
tromagnet 35. 
The separate circuits controlled by the various 

tenpin contact rings 3) may include the particu 
lar electric lamps corresponding to those pins 
Which would normally have been bowled over 
by the ball Striking the set of standing tenpins 
in the manner in which it did. In this manner, 
these tenpins which would ordinarily have been 
bowled over by the bowled ball striking the group 
of tenpins in the manner in which it did will 
be illuminated (or darkened), and may remain 
illuminated (or darkened) until all the tenpins 
have been illuminated (or darkened) or until the 
player has used up his allotted nuimber of balls. 
A de-latching electromagnet 4 may then be 

momentarily energized by closing an electrical 
switch 42 to complete the electrical circuit be 
tween any Suitable Source of electrical energy, 
as for instance the battery 33, and said elec 
tromagnet 4f thereby to attract the latch-bar 
39, causing it to release the armature 37 and 
permitting the armature-Spring 9 to pivot it up 
Wardly thereby breaking (or making) the circuit 
through the electric lamps 28 in preparation for 
the next game. 
There may be as many electromagnets 35 

provided as there are tenpins, or lamps, or if 
desired only the two outer rows of tenpins which 
face the player may have separate electromag 
nets associated therewith, or if desired electro 
magnets may be associated with any desired 
group or groups of tenpins. Also, a separate de 
latching electromagnet 4 may be provided for 
each latch bar 39, or a Single one may be pro 
vided for all the latch-bars. Furthermore, if de 
Sired, a Single catch-type latch-bar 39 may be 
used in lieu of a plurality of individual latch 
bars. 
As the bowled balls may not actually contact 

all tenpins, and as indeed, some of the tenpins 
Would ordinarily be bowled over by other pins 
falling upon them it may not be necessary to 
provide Some of these tenpins, as for instance 
the inner tenpins with contact rings 30, and as 
Sociated circuits. Such inner tenpins would how 
ever preferably have associated therewith elec 
tric lamps, controlled by the balls striking one 
Or more outer tenpins, so that their illumination 
Would vary With the Score. 

In the second embodiment of the present in 
vention illustrated in Figures 5 and 6, the tenpins 
68 do not have any contact rings, and instead 
the alley-bed O is provided with holes or de 
pressions 43 disposed in front of the tenpins. In 
actual operation, the bowled ball 9 drops 
through the particular hole 43 associated with, 
or nearest, the tenpin towards which the ball 
was rolling, and seats itself on a submerged 
socket 44, one of which is disposed below each 
of said openings 43. These submerged sockets 44 
may include two or more electrical contagt nem 
bers 45 normally insulated from each other, and 
adapted to be bridged or spanned by the metal 

The contact members 45 are arranged 
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in different electrical circuits which include one 
or more of the pin-illuminating electric lamps 28 
respectively disposed underneath the exposed bot 
tons of the tenpins 68. If desired, these con 
tact members 45 may be arranged in electrical 
circuits of the kind illustrated in Figure 3, with 
the pair of contact members 45 replacing the 
contact elements 30 and 0 of Figure 3. Thus, 
the circuits which are adapted to be completed 
by the metal ball bridging the contact members 
45 may include the source of electrical energy 
33, a relay electromagnet 35 controlling a lamp 
Switch-closing armature 37 and contact mem 
ber 38, said armature having associated there 
With a latch-bar 39 adapted to be withdrawn, 
When desired, by the de-latching electromagnet 
4, all as illustrated in Figure 3. In either event, 
however, the flow of electrical current through 
these circuits which include these contact men 
bers 45 will be controlled by the balls 9 falling 
onto the various sockets 44 and completing the 
circuits across the exposed contact members 45. 
At the end of each game or play the stalls 46 
may be cleared of the ball or balls 9 resting in 
the sockets by any suitable lineans. 
In the particular embodiment of the present 

invention illustrated in Figure 7, the tenpins 4 
are each provided with a downwardly-depending 
Stein 48 which extends through a Suitable open 
ing 49 in the alley-bed, and terminates at its 
lower end in a pointed tip 50 normally extend 
ing through a registering conical opening 5 in a 
pin-resetting plate 52. When the tenpin 4 is 
in its normal upright position, its lower tip 5: 
rests on an electrical leaf-spring cointact member 
53, fastened to the underside of the plate 52, 
holding it away from its cooperating adjustable 
contact member 54, which latter member may be 
mounted on the plate 52 and insulated therefrom 
by a rubber bushing 55 or the like. 
When the tenpin 4 is struck by the bowled 

ball, it is tilted out of its vertical position, caus 
ing the lower tip 50 of the sten 48 to leave the 
conical hole 5, thus releasing the leaf-spring 
Contact member 53, which thereupon Snaps up 
Wardly and establishes contact with the juxta 
posed fixed contact member 54. The establish 
ment of this contact may be utilized to light one 
or more tenpin-illuminating lamps 28, which may 
have their one side connected to the stationary 
contact member 54 through the electrical lead 
56, and which may have their other side con 
nected through the lead 5 to one of the termi 
nals of a suitable source of electrical energy, as 
for example the battery 33, With the other ter 
minal of said source being connected through 
the plate 52 with the leaf-spring contact mem 
ber 53. If the plate 52 be made of Some non 
conducting material, the other terminal of said 
power source may be connected with the contact 
member 53 by a separate lead. The vertical re 
ciprocations of this leaf-spring contact element 
53 caused by the placement and displacement of 
the tenpins 47, will thus make and break the 
electrical circuit through the lamp 28. 
The aperture 49 in the alley-bed may be di 

mensioned relative to the tenpin stem 48 as to 
limit the tilting range of the tenpin to stable po 
sitions of the tenpin, that is to say positions 
Wherein the tenpins Will seek to right themselves 
when permitted to do so. This self-righting fea 
ture whereby the tenpins will seek to return to 
the vertical after tilting may be achieved in other 
mannel's, as for instance by so proportioning the 
tenpins and their depending stems and by so dis 

10 
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tributing the Weight therein as to cause the ten 
pins to tend to assume a vertical position pendu 
lum-Wise after they have been struck by the 
bowled ball. 
When a tenpin has been properly struck by a 

bowled ball, the lower tip 50 of the tenpin stem 
48 will be lifted out of the conical hole 5 and 
Will then come to rest on the pin-resetting plate 
52 in proximity to said hole, thereby holding the 
tenpin in tilted position. After the player has 
bowled a given number of balls, or after all or 
any given number of the tenpins have been tilted, 
the tenpins may all be quickly and easily auto 
matically reset by merely first lowering and then 
raising the pin-resetting plate 52. This may be 
effected by any suitable mechanism as for in 
stance by turning a crankshaft 58 through 180 
degrees, thereby pulling down a connecting link 
59 and simultaneously compressing a plate-re 
turning compression-spring 6), whose lower end 
may rest against a fixed stop 64, and whose up 
per end may bear against a cross-pin 62 fixedly 
related to the connecting link 59. The upper 
end of this connecting link 59 is pivotaliy con 
nected to the One end of the pin-resetting plate 
52, whose opposite end portion may be pivotally 
Supported on any suitable trunnion or pivot-pin 
63. 
Thus, When the crankshaft 59 has been ro 

tated through 180 degrees, the pin-resetting plate 
52 will be swung clear of the lower ends 50 of 
the tenpin stems 68, thereby permitting these 
stable tenpins to resume their vertical positions 
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With their lower stem tips 50 being disposed di 
rectly over their corresponding plate apertures 
6. The crankshaft 59 is then released, permit 
ting the restoring Spring 6 to swing the pin-re 
Setting plate 52 back to its original position and 
Simultaneously causing these stem tips 5 to 
enter and project through the plate apertures 5 
and depress all the leaf-spring contact elements 
53, thus preparing the apparatus for the next 
game. 

If desired, the alley-bed apertures 49 may be 
encircled by upper outwardly-flared guide-sur 
faces 64 for guiding the self-righting tenpins in 
to their proper positions relative to each other 
and for bringing them into accurate registration 
With the lower plate apertures 5. 

If desired, a plurality of tenpin-illuminating 
lamps 28 may be jointly connected to a common 
contact-element 54, or a plurality of separate 
contact-elements 54 may be provided each con 
nected with a different lamp 28 and each adapt 
ed for electrical contact with a common movable 
contact element 53, or with a plurality of such 
elements. 
Each one of the tenpins 47 may be separately 

tiltable, or if desired any selected group, as for 
example the Outside rows of tenpins facing the 
Operator, may be tiltable with the remaining pins 
being fixedly secured to the alley-bed and having 
their Scoring controlled by the tiltable pins in 
any desired predetermined manner. 
These tenpins 4., like the tenpins 26 of the 

embodiment illustrated in Figures 1 to 4 inclu 
Sive, may be constructed of “Lucite' or “Plexi 
glas' or of any other suitable light-transmitting 
material, and preferably have their associated 
lampS 28 so situated as to illuminate said tenpins 
individually from below. However, it is to be ex 
pressly understood that the tenpins of any of the 
embodiments need not be constructed from light 
transmitting material, and may if desired be con 
structed from opaque material, in which latter 

  



4 
case they may be separately illuminated from 
without by their associated lamps. Furthermore, 
if desired, the lamps 28 may be placed, or may 
be duplicated, at some remote location, as for 
example on a score board or the like. 

In each of the foregoing embodiments, the 
striking of the same tenpin more than once will 
not increase the indicated Score. Cumulative 
scoring is thus avoided, and the final score show 
ing will accurately reflect the players ability or 
skill in striking all or any predetermined group 
of tenpins with the bowled balls. 
The present invention may be embodied in 

other specific forms without departing from the 
spirit or essential attributes thereof, and it is 
therefore desired that the present embodiments 
be considered in all respects as illustrative and 
not restrictive, reference being had to the ap 
pended claims rather than to the foregoing de 
scription to indicate the scope of the invention. 

Having thus described the invention, what is 
hereby claimed as new and desired to be secured 
by Letters Patent is: 

1. In bowling game apparatus of the character 
described, a generally flat metal plate, at least 
one tenpin formed from electrically non-con 
ducting material extending above said plate and 
bearing an exposed electrical contact member 
insulated from Said plate and adapted to be 
struck by a bowled ball, an electrical circuit ex 
tending intermediate said contact member and 
said metal plate, said circuit including a Source 
Of electrical energy, and a metal ball adapted 
to be bowled towards said metal plate, said ball 
being of suitable size to contact the tenpin con 
tact member thereby electrically to connect at 
least momentarily said metal plate and said con 
tact member to close the associated electrical 
circuit. 

2. In electric bowling ganine apparatus of the 
character described, a tenpin formed from elec 
trically non-conducting material, an annular 
metallic contact ring carried by said tenpin at 
its point of maximum diameter, and current 
conducting means inside said tenpin extending 
downwardly from Said contact, ring and project 
ing below the base of said tenpin. 

3. Bowling game apparatus including an alley 
bed formed at least in part of electrically con 
ducting material, a set of ten-pins arranged in 
a triangualr arrangement with the apex point 
ing toward the player and so mounted upon said 
alley bed as not to be upset by the ball, each of 
said pins being light transmitting and having an 
electric light associated therewith for illuminat- : 
ing the same, each of the Outside pins on the 
“V' facing the oncoming ball being mounted 
upon said electrically conducting material and 
having an electrical contact adapted to be con 
tacted by the ball, a ball of electrically conduct 
ing material adapted to be rolled down the alley 
bed into contact with said electrical contacts of 
the pins thereby to close an electrical circuit 
between such contacts and the electrically con 
ducting portion of the alley bed, an electrical 
circuit between said electrical conducting alley 
bed portion and each of said pin contacts, in 
cluding a source of electrical energy, and an elec 
tro-magnet adapted to be energized momentarily 
upon the momentary closing of the correspond 
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ing pin-contact circuit by the ball, an armature 
for each of Said electro-magnets adapted to be 
moved thereby when the electro-magnet is ener 
gized, a secondary electrical Switch operated by 
said armature, a secondary electrical circuit in 
series with said electrical switch and with a 
source of electric current and with a correspond 
ing electric light, a latch for holding each of said 
secondary electrical switches in the position into 
which the armature of the electro-magnet has 
set the same, after the electro-magnet has been 
deenergized, and means for releasing Said latches 
at the will of the player. 

4. Bowling game apparatus of the character 
described including a generally flat plate of elec 
trically conducting material, a set of ten-pins ar 
ranged in a triangular arrangement with the 
apex pointing toward the player and immovably 
mounted upon said plate, said ten-pins being 
formed of light-transmitting and electrically 
non-conducting material, at least some of the 
peripherally disposed ten-pins having an exposed 
electrical contact member above the base there 
of, and insulated from said plate, a ball of elec 
trically conducting material adapted to be 
bowled to Wards said ten-pins, and being of suit 
able size sinultaneously to contact said contact 
member and Said metal plate, a plurality of elec 
trical circuits intermediate said contact mem 
bers and Said metal plate, said electrical circuits 
including electric lights arranged to illuminate 
individual ten-pins from below, said ball being 
adapted niOinentarily to energize said electrical 
circuits upon contact with said contact members 

5 and with said plate thereby to control the illu 
mination of said electric lights and to indicate 
the score. 

5. Bowling game apparatus including an alley 
bed formed at least in part of electrically con 
ducting material, a set of ten-pins arranged in a 
triangular arrangement with the apex pointing 
toward the player and immovably mounted upon 
said alley bed adjacent said electrically conduct 
ing portion, each of said ten-pins being formed 
of light-transmitting and electrically non-con 
ducting material, at least some of the peripher 
ally disposed ten-pins having an exposed electri 
cal contact member insulated from the electri 
cally conducting portion of said alley bed, a ball 
of electrically conducting material adapted to be 
bowled down the alley bed into simultaneous con 
tact with said electrically conducting portion and 
said eXposed contact members, a plurality of 
electrical circuits operatively connected between 
each of said exposed contact members and the 
electrically conducting portion of said alley bed, 
said electrical circuits including electric lights 
disposed beneath each of Said ten-pins and 
adapted to illuminate individual ten-pins from 
below, said electrical circuits being adapted mo 
mentarily to be energized upon simultaneous 
contact of said ball with the electrically conduct 
ing portion of Said alley bed and with said ex 
posed contacts, and means associated with said 
electrical circuits for controlling the illumina 
tion of Said electric lights and of said ten-pins 
Whereby said degree of illumiination will indicate 
the score. 

FRANK. J. MULLER. 
  


