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This invention relates to bowling game apparatus, and 
more particularly to apparatus for automatically indicat 
ing illegal pin fall which results from pins being knocked 
down by a ball which leaves the bowling alley before 
reaching the pins. 
Although not limited thereto, the present invention is 

particularly adapted for use with a device for automat 
ically detecting, registering, totalizing and printing the 
score in a bowling game, such as that shown in copend 
ing application Serial No. 175,865, filed February 9, 1962. 
in such a system the pinfall is initially detected and there 
after registered preparatory to a printing operation. As 
is known, any pinfall is illegal under the rules of the 
American Bowling Congress resulting from a ball which 
leaves the alley before reaching the pins. In the usual 
case, such illegal pinfall occurs when a bowler attempt 
to knock down an end pin by an angle delivery from 
one side of the alley to the other. In such a delivery it 
Sometimes happens that the ball will leave the alley ad 
jacent the pin deck and rebound off the kickback plate 
to knock down pins. Such pinfall, of course, should not 
be counted in scoring the game; however, the aforesaid 
automatic registering and totalizing apparatus, in and 
of itself, is not capable of distinguishing between ordi 
nary pinfall and illegal pinfall of the type described 
above. Accordingly, in the absence of some type of ap 
paratus for detecting the fact that the ball has left the 
alley before reaching the pins, the automatic scoring 
circuitry will count the illegal pinfall along with normal 
pinfall. 
As an overall object, the present invention provides 

a system for detecting a bowling ball which leaves the 
alley before reaching the pins. 
More specifically, an object of the invention is to pro 

vide a system for detecting illegal pinfall as the result 
of a bowling ball leaving the alley before knocking down 
pIns. 

Still another object of the invention is to provide 
means, in combination with an automatic bowling game 
scoring system, for disabling the scoring system from 
registering illegal pinfall of the type described above. 

In accordance with the invention, there is provided 
a member mounted for reciprocating movement on the 
kickback of a bowling alley adjacent the pin deck, the 
direction of reciprocation of the member being parallel 
to the long transverse dimension of the alley, spring 
means urging the member toward the end of the alley 
opposite the pin deck, and limit switch means actuable 
when the member moves against the force of the spring 
means. As will be seen, the aforesaid member prefer 
ably comprises a laminated strip assembly or the like 
mounted within a channel member positioned on the 
side of the kickback such that the outer surface of the 
strip assembly will be engaged by a traveling bowling 
ball as it leaves the alley before knocking down pins. 
The outer lamination of the strip assembly preferably 
comprises roughened resilient material or the like Such 
that the traveling bowling ball will engage the rough 
ened surface and readily force the assembly backwardly 
against the force of said spring to trip the limit Switch. 
This limit switch, in turn, is used to disable the auto 
matic scoring, totalizing and printing circuitry whereby 
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any pins knocked down by a ball which leaves the alley 
and engages the strip assembly will not be counted in the 
normal scoring procedure. 
The above and other objects and features of the in 

vention will become apparent from the following detailed 
description taken in connection with the accompanying 
drawings which form a part of this specification, and in 
which: 
FIGURE 1 is a perspective view of a bowling alley 

showing the manner in which a ball may leave the alley 
and rebound to knock down pins; 

FIG. 2 is a top view of the detecting apparatus of the 
present invention, showing its connection to an auto 
matic scoring, totalizing and printing system; 
FIG. 3 is a side or plan view of the detector shown in 

FIG. 2; 
FIGS. 4, 5 and 6 are cross-sectional views taken along 

lines IV-IV, V-V and VI-VI, respectively, of FIG. 
3; and 

FIG. 7 is a broken-away cross-sectional view of the 
spring return mechanism of the invention. 

Referring now to the drawings, and particularly to 
FIG. 1, a conventional bowling alley is shown which 
comprises the usual approach area 10 which terminates 
at a foul line 12. On the other side of the foul line 
is the alley proper 14 comprising tongue-and-groove bed 
stock laid on edge. The alley 14 terminates at a tail 
plank 16 while ahead of the tail plank is a pin deck 18 
having ten fiber pin spots 20 thereon. As will be under 
stood, the pins are placed on the pin spots 20 during a 
bowling game either manually or by means of an auto 
matic pin spotting machine, not shown. On each side 
of the alley 14 are round bottom gutters 22, only one 
of such gutters being shown in FIG. 1. The gutters 22 
extend from the foul line 12 to the pin deck i8; while 
along the pin deck are gutters 24 which conventionally 
have flat bottom surfaces, these gutters 24 communicating 
with the ends of gutters 22 as shown. 

Separating successive alleys are division boards 26 
which communicate with kickbacks 28. The kickbacks 
extend along the length of the pin deck 18 as well as 
the pit 30 behind the tail plank 16. A cushion plank 
32 extends between the tops of the kickbacks 28 and 
Supports a cushion 34, Substantially as shown. On the 
side of each kickback 28 is a kickback plate 36 facing 
the pins on spots 20. 

In a bowling game, a bowler may attempt to knock 
down an end pin by an angle shot along the approximate 
path 38 shown in FIG. 1. It sometimes happens that 
the path of travel of the ball and its momentum are such 
that it will leave the alley before reaching the pins, re 
bound from the kickback 28 and then be deflected back 
onto the pin deck where it will knock down pins. Pins 
which are knocked down in this manner should, of 
course, not be counted in scoring the game. 
As was mentioned above, the present invention is par 

ticularly adapted for use with an automatic scoring, to 
talizing and printing system for a bowling game of the 
type shown in copending application Serial No. 175,865, 
filed February 9, 1962. In such a system, the standing 
pins are detected after each ball is delivered in a bowl 
ing game, and the number of standing pins then Sub 
tracted from ten in electrical circuitry to determine the 
number of fallen pins. The number of fallen pins for 
each ball is then automatically printed on a score sheet, 
and is also added to the cumulative number of fallen 
pins in previous frames of the bowling game in order 
to totalize the score preparatory to its being printed on 
the score sheet also. In the absence of some type of 
detecting means for indicating a condition such as that 
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wherein the ball leaves the alley before knocking down 
pins, those pins knocked down illegally would be count 
ed as normal pinfall by the automatic scoring, totalizing 
and printing circuitry. - 

In accordance with the present invention, means, sche 
matically indicated at 40 in FIG. 1, are provided for 
detecting a ball which leaves the alley before knocking 
down pins, the detecting means serving also to disable 
automatic scoring, totalizing and printing circuitry such 
that it will not count the illegal pinfall. 

Adjacent the approach area it is a console 42 which 
houses the automatic scoring, totalizing and printing cir 
cuitry referred to above. In the top of the console 42 is 
a transparent plate beneath which the score sheet 44 is 
positioned. As will be understood by reference to the 
aforesaid application Serial No. 175,865, the score sheet 
44 is translucent, the printing characters being impressed 
on the score sheet from beneath such that they will be 
visible through the translucent sheet. Also provided on 
the console 42 are a plurality of push buttons 46, one 
for each player. In the operation of the system, each 
player will depress his appropriate push button before 
bowling a frame, whereupon the results of that frame will 
be added to his previous score and either printed and/or 
stored in appropriate circuitry, depending upon whether 
marks have been made in the frame being played. 

Referring now to FIGS. 2-7, the means for detecting a 
ball which strikes the kickback 28 before knocking down 
pins comprises an elongated channel member 48 which, 
as shown in FIG. 4, comprises a backing plate 50 secured 
to the kickback 28 by means of screws 52, together with 
parallel flanges 54 and 56 which extend outwardly toward 
the alley. Reciprocable within the channel 48 is a nylon 
strip 58 of the self-lubricating type. The strip 58 has a 
plurality of slots 60 spaced along its length, and it can be 
seen (FIG. 6) that each slot 60 receives the enlarged head 
of a pin or stud 62 which is secured to the backing plate 
50 by means of a nut 64. Actually, the slot 66 is wider 
at its forward portion to receive the head of pin 62, and 
is narrowed at its rearward portion to receive the shank 
portion of the pin, the arrangement being such that the 
nylon strip 58 may slide or reciprocate to the right or left 
as viewed in FIGS. 2 and 3 while being maintained within 
the channel 48. 

Secured to the forward face of the strip 58 is a metal 
plate or strip 66. As best shown in F.G. 5, the strip 
66 has welded thereto spaced studs 68 which extend 
through openings in the strip 58 and are secured to the 
strip by means of nuts 70 received within slots 72 in the 
back of the strip 58. Glued or otherwise securely fastened 
to the outer surface of strip 66 is a second strip 74 of 
rubber or other resilient material. Preferably, the outer 
face of the strip 74 is roughened so as to provide an area 
of good frictional contact between a traveling bowling 
ball and the strip assembly. 
The forward end of the nylon strip 58, as shown in 

FIG. 7, is bored as at 76 to receive a coil spring 78. 
The other end of the coil spring is received within a co 
operating bore 80 provided in a block 82 (which is 
secured to the end of channel 48 by means of screws 84. 
Extending through the block 82 is a set screw 86 having 
a shank portion 88 which is coaxial with the coil spring 
78 and serves as a guiding member for reciprocating 
movement of the strip 58 with respect to block 82. Pro 
vided on the set screw 86 is a collar or washer 89 which, 
when the set screw is turned, will adjust the tension on 
spring 78. The set screw may be locked in position by 
means of a lock nut 91. With this arrangement, it can 
be seen that the strip 58 may move forwardly (i.e., from 
left to right as viewed in FIGS. 2 and 3) under the force 
of spring 78, whereupon the spring will cause the strip 
to move back into its original position. 

Provided in the backing plate 50 is a slot 90 (FIGS. 2 
and 3); and projecting through this slot is a cam or nub 
92 adapted to engage and close the contacts 94 of a limit 
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switch 96. The limit switch 96, in turn, is connected to 
the aforesaid automatic scoring, totalizing and printing 
apparatus, generally indicated at 98 in FIG. 2. This appa 
ratus is fully shown and described in aforesaid applica 
tion Serial No. 175,865, and in this connection the limit 
switch 96 corresponds to switch '972' in FIG. 15A of 
that application. 

In the operation of the device, whenever a ball travel 
ing along path 38 in FIG. 1, for example, leaves the alley 
before knocking down pins, it will strike the outer surface 
of the rubber strip 74, and the forward momentum of the 
ball will cause the nylon strip 58 to move forwardly 
against the force of spring 78. In this process, the cam 
92 closes the contacts 94 of limit switch 96, thereby dis 
abling the automatic scoring, totalizing and printing appa 
ratus from counting the pinfall achieved when the ball 
leaves the alley before knocking down pins. 

Although the invention has been shown in connection 
With a certain specific embodiment, it will be readily ap 
parent to those skilled in the art that various changes in 
form and arrangement of parts may be made to suit re 
quirements without departing from the spirit and scope 
of the invention. 

I claim as my invention: 
1. In a bowling alley having a pin deck and a kick 

back at at least one side of the pin deck, the combination 
of means for detecting a ball which strikes the kickback 
and rebounds to knock down pins, comprising a member 
mounted on said kickback for reciprocating movement in 
a direction parallel to the long transverse dimension of 
the alley, said member being positioned to engage a 
traveling bowling ball which leaves the alley whereby 
the ball will cause the member to move in a direction 
away from the end of the alley opposite the pin deck, 
Spring means urging the member toward said end of the 
alley, and limit switch means actuable when the member 
moves against the force of said spring means. 

2. In a bowling alley having a pin deck and a kick 
back at at least one side of the pin deck, the combination 
of means for detecting a ball which strikes the kickback 
and rebounds to knock down pins comprising a substan 
tially horizontal elongated bar member mounted on said 
kickback for reciprocating movement in a direction paral 
lel to the long transverse dimension of the alley, a sur 
face on said member being arranged to engage a traveling 
bowling ball which leaves the alley whereby the ball 
Will cause the member to move in a direction away from 
the end of the alley opposite the pin deck, spring means 
urging the member toward said end of the alley, and 
limit switch means actuable when the member moves 
against the force of said spring means. 

3. The combination of claim 2 wherein the surface 
on said member is formed from a resilient strip of ma 
terial adapted to engage a traveling bowling ball. 

4. In a bowling alley having a pin deck and at least 
one kickback at the side of the pin deck, the combina 
tion of means for detecting a ball which strikes the kick 
back and rebounds to knock down pins, comprising a 
channel member secured to said kickback and extending 
parallel to the long transverse dimension of the alley, a 
strip member slideably mounted within said channel for 
reciprocating movement therein, spring means urging the 
Strip member toward the end of the alley opposite the 
pin deck, and limit switch means actuable when the strip 
member moves against the force of said spring means, the 
arrangement being such that when a moving ball leaves 
the alley adjacent the pin deck, it will strike the strip 
member to move it against the force of the spring and 
actuate the limit switch means. 

5. In a bowling alley having a pin deck and at least 
one kickback at the side of the pin deck, the combination 
of means for detecting a ball which strikes the kickback 
and rebounds to knock down pins comprising a channel 
member secured to said kickback and extending parallel 
to the long transverse dimension of the alley, a nylon 
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strip slideably mounted within said channel for recipro 
cating movement therein, a resilient strip of material 
secured to said nylon strip and adapted to engage a travel 
ing bowling ball which leaves the alley adjacent the pin 
deck, spring means urging the strip member toward the 
end of the alley opposite the pin deck, and limit Switch 
means actuable when the strip member moves against the 
force of said spring means, the arrangement being Such 
that when a moving ball leaves the alley adjacent the pin 
deck it will engage the outer surface of said resilient strip 
to move the resilient strip and the nylon strip to which 
it is secured against the force of the spring means and 
actuate the limit switch means. 

6. In a bowling alley having a pin deck and at least 
one kickback at the side of the pin deck, the combina 
tion of means for detecting a bowling ball which strikes 
the kickback and rebounds to knock down pins compris 
ing a channel member secured to said kickback and ex 
tending parallel to the long transverse dimension of the 
alley, said channel having a backing plate secured to the 
kickback and parallel flanges extending outwardly toward 
the alley from the top and bottom edges of the backing 
plate, spaced pins secured to the backing plate and ex 
tending outwardly from the backing plate between said 
fanges, a nylon strip member slideably mounted within 
said channel for reciprocating movement therein, said 
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channel having elongated slots therein adapted to receive 
said pins such that the strip will reciprocate on the pins, 
spring means urging the strip member within the channel 
toward the end of the alley opposite the pin deck, an 
elongated slot in said backing plate extending parallel 
to the long transverse dimension of the alley, a projection 
on said strip member extending through said slot in the 
backing plate, and limit Switch means adapted to engage 
said projection when the strip member moves against the 
force of said spring means, the arrangement being Such 
that when a moving ball leaves the alley adjacent the pin 
deck it will strike the strip member to move it against 
the force of the spring and cause said projection to actu 
ate the limit switch. 

7. The combination of claim 6 and including a metal 
strip secured to the outer surface of said nylon strip 
member, and a resilient strip Secured to the outer surface 
of said metal strip. 
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