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This invention relates to bowling -and bowling alleys,
and especially to movable magnetic apparatus: for retain-
ing bowling pins in fixed position.

Heretofore various -efforts have been made to provide
automatic pin setting apparatus for use in bowling alleys.
Such automatic pin spotters or setters comprise various
means for removing fallen or Xnocked over pins from the
bowling alley, lifting such fallen pins into some type of
a pin distributing and placing apparatus and placing the
pins on the so-called pin spots of the bowling alley to
provide ten properly located pins for use in starting a
bowling frame. After one ball has been thrown, how-
ever, and sonme pins have been knocked over it has been
somewhat difficult to retain ‘the then standing pins .in
proper position while the fallen or dead wood pins are
removed from the alley. Some apparatus provided here-
tofore has even removed. the standing pins after one ball
was thrown, removed the ‘fallen pins, . and replaced the
standing pins for the second ball to be thrown in any
given bowling frame. The types: of apparatus provided
heretofore have been relatively heavy and complex, or
the apparatus has been quite expensive. In some in-
stances, the automatic pin setting apparatus has required
a large number, such as 21, of pins per alley so that the
bowlers -using the same alley do not throw at exactly
the same ten pins and this may give one bowler an ad-
vantage over another.

One further objection to various types of ‘pin setting
apparatus such as has been developed heretofore is that
the apparatus may not function to hold pins in their
then positions if the pins are off the actual pin spot posi-
tion, or which may not remove such pins, or re-position
such pins properly if they are moved in between the first
and second ball of the bowling frame. Furthermore, the
apparatus may not.function to pick up such.off center spot
pins. at the end of the bowling frame prior to the com-
mencement of the next frame.

The present invention relates to the use of magnetiz-
able bowling pins in combination with magnet means so
that the pins can be retained in a fixed position while the
fallen pins are swept from or otherwise removed from
the alley, preparatory to the throwing of a second ball in
any given bowling frame. . Reference is made to our:co-
pending application Serial Number 150,361 filed March
18, 1950, since matured into Patent No. 2,652,253 which
shows one type of magnetizable means which we have
developed heretofore.

The general object of the present invention is to avoid
and overcome the foregoing and other difficulties with
and disadvantages of previous types of automatic pin
spotting apparatus and to provide mechanical pin spot-
ting and setting apparatus characterized by the use of
magnet means for retaining ‘the bowling pins in any then
occupied position “when removing the fallen pins from
the alley.

~Another ‘object of the invention is to provide-a plurality
«of magnet-nieans.for engaging’ magnetically -any one pin
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in the pin receiving area of a bowling alley to hold it in
position while fallen pins are removed.
A further object of the invention is to provide a plu-

rality of small movably positioned magnets in associ-
-ation with the lower surface of a fixedly positioned .bowl-

ing alley.
Yet another object of the invention is to provide a plu-

rality 'of magnets -on a common positioning member with

such. positioning :member serving to move the ‘magnets
up into recessed areas provided in a lower surface of the
bowling alley when the magnet means are to be opera-
tively positioned, and to move such magnet and carrier
means 1o a spaced or'retracted relationship with the lower
surface of a bowling ‘alley when the magnet means are
non-operatively positioned.

- Afurther object of the invention is to position a plu-
rality of elongate magnets in association with the lower

surface of the bowling pin receiving area of a bowling

alley for retaining bowling pins in set positions and
wherein immediately adjacent magnet ends are of oppo-
site polarity.

Another object of the invention is to use permanent
magnets for retaining bowling pins in fixed positions on
a bowling alley and to move the permanent magnets into
and from association with the alley for operative or in-
‘operatice positioning thereof.

The foregoing and other objects and advantages of'the
invention will be made ‘more apparent -as - the specifica-
tion'proceeds.

For a better understanding of the invention, reference
should be had to the accompanying drawings wherein sev-
eral currently preferred embodinients of the invention
are shown and wherein:

Fig. 1 is a fragmentary vertical section of ‘a bowling
alley with magnet means embodying the principles of the
invention shown operatively associated therewith;

Figs. 2 and 3 ‘are fragmentary horizontal sections look-
ing in the directions indicated and taken on lines 22
and 3-—3 respectively of Fig. 1;

Fig. 4is a fragmentary vertical section of a modification
of the apparatus of Fig. 1;

Fig. 5 is a fragmentary vertical section of another
modification of the apparatus of the invention;

Fig. 6 is an elevation, partially broken away and shown
in section.of a novel bowling pin of the invention;

Fig 7 shows a side elevation of .a further modification
of the invention; and

Fig. 8 is a transverse vertical cross-section taken on
line 8—8 of Fig. 7.

The invention relates to a bowling alley which has con-
tinuous fixed floor means in the bowling and pin receiv-
ing areas thereof, and magnet means are provided and
means movably position the magnet means below the pin
receiving area of the bowling alley for movement to-
wards and from close association with the upper or pin
receiving surface of the pin receiving area of the bowling
alley.

Reference now is directed to the details of the structure
shown in the drawings and a bowling alley is indicated
as-a whole by the numeral 1. While only ‘a small area
of the bowling alley 1 is shown, this alley is of con-
ventional construction and usually would be made from
overlapped wood strips interlocked as is customary in
the building of bowling alleys. The invention is par-
ticularly concerned with the construction of the bowling
alley in the pin receiving area thereof, and substan-
tially conventional bowling pins 2 are shown positioned
on the pin receiving area 1g of the bowling alley .1.
The pins 2 are, for example, provided with metal ‘base
plates 3, which pins 2 may be of the construction shown
inour U, S, Patent 2,591,265.
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As an important feature of the present invention, the
bowling alley 1 is provided with a plurality of recesses
4 usually in the form of holes which extend up into the
alley 1 from the lower surface thereof, as shown in Fig.
1, fo terminate close to the upper surface of the alley.
These recesses 4 are of any desired cross-sectional con-
tour and are usually positioned in closely spaced rela-
tionship with two or three recesses being immediately
adjacent the base of each of the pins carried by the
alley.

To retain the pins 2 in given positions, a plurality of
relatively elongate permanent magnets § are positioned
below the surface of the alley 1 with such magnets S
being so spaced and shaped as to be engageable as a unit
with the recesses 4. The magnets § are carried by posi-
tioning or carrier plates 6.

In order to move the permanent magnets 5 into and
from immediate association with the alley 1 for retaining
the pins in given positions, the carrier plate 6 is movably
positioned by means such as solenoids 7, a plurality of
which may be associated with the carrier plate and with
a solenoid core 8 being slidably positioned in each sole-
noid. These solenoids 7 are suitably fixably positioned
and the cores 8 are suitably secured to non-magnetic con-
nector bars 8a that are secured to the carrier plate 6.
Thus energization of the solenoids 7 will move the carrier
plate 6 and the magnets 5 up into immediately adjacent
relationship with the alley 1 with the magnets 5 extend-
ing into the recesses 4 to points adjacent the upper sur-
face of the alley 1. It will be noted that the recesses
4 do not extend completely through the alley 1 but that
such recesses can be provided to extend to amy de-
sired spaced relationship with the upper surface of the
alley 1. Thus a continuous unbroken upper surface is
provided on the alley for bowling purposes, but the
desired magnetizable force can be provided immediately
below pins 2 carried by the alley 1 to retain such pins
in a fixed position while the fallen pins are removed.
Usually the lower ends of the solenoid cores 8§ may have
end discs or plates 9 provided thereon or secured thereto
which plates 9 engage a spring 10 in telescoped engage-
ment with the solenoid core 8 and positioned intermediate
the solenoid 7 and the end plate 9, so that such springs
will aid gravity in returning the carrier plate 6 and
associated means to the non-operative position, indi-
cated in Fig. 1.

In some instances only one solenoid 7 may be provided
for moving the carrier plate 6 and associated magnet
means into operative position, whereas any number of
solenoids may be provided, as desired to move the
magnet means.

The solenoids 7 can be energized through any suitable
means, and a control switch 11 is shown in the power
supply leads 11a and 11b provided for the solenoid 7.
These leads connect to a suitable power source.

Fig. 5 of the drawings shows that the adjacent upper
ends of the different magnets are preferably of opposite
polarity which is thought to facilitate strong magnetic
engagement between the magnets and any pins on the
alley.

Fig. 4 shows a bowling alley 30 of substantially con-
ventional construction, and with a carrier plate 6a being
provided with a plurality of U-shaped permanent magnets
5q that are adapted to extend up into recesses provided
in the lower surface of the alley 30 so that such magnets
54 terminate immediately adjacent the upper surface of
the bowling alley. In this instance, some type of a pneu-
matically controlled plunger or cylinder 12 is provided
to position the carrier plate 64 and the cylinder 12 has
a piston 13 positioned therein. A control valve 14 is
provided in an air pressure supply line or conduit 15
that in turn connects the cylinder 12 to a suitable source
of air pressure 16. Electric power supply lines 17 and 18
connect to the valve 14 and actuation of a switch or key
19 in the line 17 can be used to change the position
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4
of the valve 14. Usually this valve 14 is of such a
nature that in one position it permits passage of air
pressure from the pressure supply 16 to the cylinder 12
to move the piston 13 up, and in another position, the
valve 14 exhausts air from the cylinder 12.

1t will be realized that the magnets 5a shown in Fig.
4 may be of any desired size so that a plurality of poles
of the magnets are associated with the base of any pin
carried by the alley 1a, and that both poles of and the
entire magnet may be positioned in one of the holes
or recesses in the alley 30. It also should be understood
that a plurality of the cylinders 12 would be provided
usually for supporting the carrier plate 6a at spaced
portions thereof and with the valve 14 either controlling
flow of air to all of such cylinders 12 or with similar
control valves being provided for the different cylinders
and being controlled as a unit by the key or switch 19
or similar control member which would be positioned
for convenient operation by the bowler or a pin boy.

Fig. 5 shows yet a slightly different type of magnet
means of the invention wherein in this instance a bowling
alley 1b has a plurality of recesses or holes 45 provided
therein and usually extending through the entire thick-
ness of the alley 1b. A plurality of magnets, or pole
pieces 5b extend from a magnet plate 65 with convolu-
tions of a wire 20 being provided around each of the pro-
jecting poles or magnets of the magnet plate. Thus on clos-
ing a switch 21 provided in the power supply line for the
coils 20, the coils can be energized for the desired
magnetic holding action. The magnet plate 6b can be
positioned in any desired manner and when in opera-
tive relationship to the alley and pins on the alley 15,
the ends of the pole pieces 5 would be flush with the
top surface of the alley 1 so as to avoid any possible
effect on the action of the bowling ball in rolling over
the surface of the alley 1. The magnet plate 6b
normally would be fixed in the position shown but if
the holes 4b were quite small in diameter, the pole
pieces 5b might be withdrawn when a bowling ball were
to be thrown. .

Fig. 6 shows a bowling pin 25, which is indicated as
being made from plastic material, normally being made
by a molding operation. The pin 25, as a feature of the
invention, has a plurality of magnetizable means, usual-
ly metal particles 26 embedded in and substantially uni-
formly distributed through the base area of the pin 25,
as indicated. This pin could be made from any con-
ventional type of plastic material, with one suitable plas-
tic being phenol-formaldehyde resin, or urea-formalde-
hyde resin. Possibly the pins could be molded by an
injection molding operation wherein conventional plastic
material would be inserted into the mold at one end
thereof, and the plastic material having metal particles
or similar means therein would be injected into the mold

5 from an opposite end portion of the moid.

‘While movement of the magnet from a point below the
bowling alley up into association with the bowling alley
is shown in this invention, it will be appreciated that in
some instances lateral movement of these magnet means
may be desired. Furthermore, the invention contem-
plates the movement of magnetizing means, such as are
disclosed in and covered by our co-pending application
referred to hereinabove.

In any form of apparatus shown, permanent magnets,
or electromagnets may be used, as desired, except that
if the magnet plate 65 is not moved when a ball is thrown,
electromagnets must be used and be disconnected during
the bowling action.

The invention contemplates the use of various types
of magnetic means in combination with frame means for
movably positioning such magnetic means with relation
to a bowling alley. Thus Figs. 7 and 8 show a con-
struction wherein a bowling alley floor 1¢ at the pin re-
ceiving area thereof is provided with a plurality of slots
4c¢ that extend completely therethrough. This bowling
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alley floor 1c is provided with a removable top sheet or
cover 40 which is removably engaged with the bowling
alley floor 1c in any desired manner. As a feature of
this particular construction, the floor 1¢ may be vertical-
ly adjustably positioned on a base 41 by any conventional
adjustable means, such as turnbuckles 42, which engage
threaded studs or screws 43 and 44 that in turn engage
the bowling alley floor 1c and the base 41 with 2 plural-
ity of such turnbuckles 42 being engaged with spaced
or corner portions of the floor 1c to position it in the
desired adjustable manner to align it exactly with the
remainder of the bowling alley.

In this embodiment of the invention, a plurality of
permanent magnets Sc of U-shape in design are suitably
secured to a carrier board or member 6c¢ in suitable spaced
relation so that there will not be any undesirable leak-
age of flux between adjacent magnets. In this instance,
magnetizable pole bars 45 and 46 are carried by and
extend between similar poles provided on the magnets
Sc. Fig. 8 shows that several pairs of magnets are placed
side by side with each other in the apparatus, and the
pole bars connecting to similar poles may be connected
together by end pieces one of which is shown in 45z in
Fig. 8.

In this embodiment of the invention, a pair of toggles
47 are associated with the carrier board 6c at each lat-
eral margin thereof and are connected by connecting
links 48 so that when an operating lever 49 is secured to
one of such toggles 47, on each lateral margin of the
apparatus, arcuate movement of the control lever 49,
manually or by conventional automatic control means,
such as a solenoid, will cause the carrier board 6¢ to
move vertically in a desired manner. Tt will be realized
that the pole bars 45 are adapted to extend into the slots
4c and, if desired, the cover 40 may have slots 40a pro-
vided therein and extending therethrough so that the
ends of the pole bars 45 and 46 may protrude up there-
through and be flush with the operative surface of the
bowling alley. However, it will be realized that this
cover 40 may not have any slots therein in some instances
and still have satisfactory functioning of the apparatus.
The slots 4c may extend either longitudinally or trans-
versely of the apparatus but slightly stronger holding ac-
tions appear to be secured when the pole bars are posi-
tioned to extend transversely of the bowling alley.

So as to retain the carrier board 6¢ in desired vertical
relationship to the remainder of the apparatus, one may
journal guide rolls 50 thereon, which guide rolls are
adapted to engage the turnbuckles 42 or other guide means
for controlling the longitudinal positioning of the carrier
member 60 and the magnet means carried thereby with
relation to the remainder of the alley.

It is thought that tapering the upper ends of the pole
bars 45 and 46 as shown in Fig. 8, aids in concentrating
the electro-magnetic strength provided by the natural
magnets used in the apparatus of the invention. The
spacing of the upper ends of the pole bars 45 and 46
and the slots 4c are for illustration only. The pin 51
must bridge over at least two magnet bars to obtain the
desired holding action thereon.

In the specification, it will be realized that the expres-
sion “magnet means” includes any type of supplemental
pole pieces such as provided in the embodiment of the
invention shown in Figs. 7 and 8.

A magnetic wear plate 56 is shown on a pin 51 in
Figs. 7 and 8. The wear plate may be made of metal
or plastic with magnetizable particles therein, as desired.

The magnet means preferably when inoperatively posi-
tioned have opposite poles positioned closer to each
other than to the floor surface. )

It will be realized that the magnet means used in prac-
tice of the invention may be of any desired strength, size
and number, and that sufficient strength can be provided
to secure a bowling pin fixedly in place against any nor-
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mal or approximately normal forces applied thereto in
any sweeping or clean-up process in automatic pin setting
means. The apparatus of the invention is relatively in-
expensive and uncomplicated and is adapted to have a
long service life with a minimum of maintenance thereon.
It would not be difficult to provide desired holes or re-
cesses in a bowling alley from the under surface thereof
when the alley is being produced, of the end of the alley
even could be opened up after the alley has been as-
sembled to build in control and holding means in accord-
ance with this invention. Thus it is contended that the
objects of the invention have been achieved.

While several complete embodiments of the invention
have been disclosed herein, it will be appreciated that
modification of these particular embodiments of the in-
vention may be resorted to without departing from the
scope of the invention as defined in the appended claims.

We claim:

1. In a bowling alley having fixed floor means in the
bowling and pin receiving areas thereof, a plurality of
elongate permanent magnets, carrier means positioning
said magnets in closely spaced association protruding up-
wardly from the positioning means over the entire pin
receiving area of the bowling alley, toggle means posi-
tioning said carrier means for movement to move the
upper ends of said magnets to and from immediately
adjacent relation to the lower surfaces of the bowling
alley, means for actuating said toggle means to move
said carrier means and magnets into close association
with the lower surfaces of the bowling alley, and means
for guiding and controlling the movement of said carrier
means. :

2. In a bowling alley having floor means in the bowl-
ing and pin receiving areas thereof, a plurality of perma-
nent magnets, carrier means positioning said magnets in
closely spaced association protruding upwardly from such
carrier means over the entire pin receiving area of the
bowling alley, roller and guide means positioning said
carrier means for movement in a direction normal to
said floor means to move the upper ends of said magnets
to and from immediately adjacent relation to the lower
surfaces of the bowling alley, and means for moving said
carrier means and magnets as a unit to and from close
association with the lower surfaces of the bowling alley.

3. In combination, a base floor for the pin receiving
area of a bowling alley, a top floor section removably
carried and positioned by said base floor, rod and screw
means adjustably positioning said base floor to move it
vertically for alignment of said top floor with another
portion of a bowling alley, said base floor having aper-
tures therein, a plurality of magnet means having poles
shaped to be received in said apertures, and means for
moving said magnet means as a unit to insert and re-
move said poles into and from said apertures to exert g
variable magnetic force on pins on the bowling alley.
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