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6 Claims. 

This invention relates to bowling alleys and 
more particularly to playing pin supporting and 
resetting mechanism in combination with a play 
ing ball check and return means. The primary 
object of this invention is the provision of means 
whereby the player may reset the pins with 
minimum effort from a playing position and the 
playing balls automatically returned to the play 
er's ball rack or to the playing end of the alley. 
Another object of the invention is the provision 

of means wherein the pins will be suspended in a 
vertical or playing position and be free to swing 
within a prescribed limit and when struck by a 
ball Will be automatically raised to a Substantial 
ly horizontal position either singly or in groups 
and thus maintained until released so that they 
will not interfere with subsequent plays that may 
be made for pins remaining in vertical or playing 
position. 
With these and other objects in view, the in 

vention consists in certain novel features of Con 
struction, combination and arrangement of parts 
to be hereinafter more fully described and 
claimed. 

For a complete understanding of my invention, 
reference is to be had to the following descrip 
tion and accompanying drawings, in which 

Figure 1 is a fragmentary top plan view illus 
trating a bowling alley constructed in accordance 
with my invention. 

Figure 2 is a fragmentary side elevation illus 
trating the device, and showing One of the pins in 
a substantially horizontal position while the re 
maining pins are supported in vertical or play 
ing position. 

Figure 3 is a detail Sectional view taken on the 
line 3-3 of Figure 1. 

Figure 4 is a fragmentary side elevation look 
ing at the opposite side of the device from that 
shown in Figure 2 and illustrating the ball re 
turn mechanism. 

Figure 5 is a rear or end elevation illustrating 
the device with certain of the pins in substan 
tially horizontal position. While the other pins 
are in vertical or playing position. 

Figure 6 is a sectional view taken on the line. 
6-6 of Figure 1 showing the ball check means 
including the means of raising and delivering 
the ball into a collecting chute for gravitation 
into a return gutter. 

Figure 7 is a fragmentary vertical Sectional 
view showing the means for releasably retaining 
a pin in playing or vertical position and for the 
elevation thereof into a Substantially horizontal 
position. 

(C. 273-44) 
Figure 8 is a fragmentary front elevation illus 

trating the means as shown in Figure 7. 
Figure 9 is a fragmentary rear elevation show 

ing a portion of the locking means and its con 
nection with the pin supporting rod. 
Figure 10 is a fragmentary vertical sectional 

View illustrating a joint employed in the pin 
Supporting rod. 

Referring in detail to the drawings, the nu 
meral indicates a fragmentary portion of a 
bowing alley including the usual floor 2 over 
which the playing balls are rolled as customary in 
bowling. A ball return trough or gutter is indi 
cated by the character 3 and extends along one 
Side of the floor 2 for the return of the playing 
balls to the playing end of the alley or to the 
usual ball rack located at the player's end of the 
alley. The pin end of the alley is indicated gen 
erally by the characterB and associated with said 
end of the alley is a supporting structure 4 on 
which is mounted a pin supporting frame 5 of 
triangular shape and located above the pin end 
of the alley, indicated by the character B, or 
Over the place on the floor 2 where the pins are 
Spotted or arranged in playing position. The 
Supporting frame 5 includes a plurality of trans 
versely arranged and relatively spaced bars 6. 
The pin Supporting frame 5 as is apparent in 
Figure 2 is constructed of upper and lower tri 
angular shaped portions with bars 6 secured to 
each portion and with the bars arranged in pairs 
With the bars of each pair located in superim 
posed relation. 
Combined pin supporting, locking and elevating 

devices 7 are carried by the bars 6 and to 
which are connected the playing pins 8 whereby 
Said playing pins may be either supported in wer. 
tical or playing position or supported in substan 
tially horizontal position and releasably secured 
in either of said positions. 

Each of the combined pin supporting, locking 
and elevating mechanisms is identical in con 

Nstruction and reference to one specifically is 
t Qught sufficient to give a clear understanding 
Of t Operation of this part of the invention. 
The mechanism f l includes an arcuately curved 
bracket 8' suitably fastened on one of the bars 
or members 6, as indicated at 9, and is pro 
vided with an elongated opening 20 through 
which extends a pin rod 20 and as shown in Fig 
lure 10, the rod 20 extends completely through the 
pin 8 and has threaded thereon a retaining nut 
2 countersunk in the lower end of the pin. The 
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rod 20 includes sections connected together by a 
ball and socket joint 22 whereby the lowermost is 
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2 
section or the section attached to the pin fB may 
have a free Swinging movement within a pre 
scribed limit or, in other words, when the pin 
8 is supported vertically and struck by a ball it 
may swing in a direction influenced by the im 
pact of the ball therewith so that in many in 
stances the pin struck may also strike a neigh 
boring pin for moving the Same Suficiently to 
bring about its elevation along with the pin 
struck by the ball to a substantially horizontal 
position. Of course, it is to be understood that 
if the impact of the ball with the first pin is suf 
ficient to bring about excessive Swinging move 
ment of that pin it may strike Several of its 
neighboring pins and cause them to be automati 
cally elevated along with the pin struck to a 
substantially horizontal position. 
The uppermost section of the rod 20 extends 

through the elongated opening 20' of the bracket 
8' and is equipped with a bearing element 23 of 

spherical shape having Seated relation with a 
cup type bearing 24 mounted on the member 6 
adjacent the bracket 8". It is to be under 
stood that the cup-shaped bearing 24 allows the 
upper section of the rod 20 to move or swing 
freely therein. The upper end of the upper 
most section of the rod 20 is equipped with a 
ball 25 received within a socket 26 of a locking 
device 27 in the form of a plunger 28 having 
the Socket 26 in one end thereof and its opposite 
end reduced, as shown at 29, to slide through an 
opening in one of the uppermost members 6. 
The socketed end of the plunger 28 enlarges 
said end to present a shoulder seat 30 for one 
end of a coil spring 3 to engage, the other end 
of the coil spring bearing in a semi-spherical 
shaped cup 32 mounted on the reduced end 29 of 
the plunger 28 and bearing against the upper 
most member 6. Thus it will be seen that the 
plunger 28 may have a pivotal movement to as 
sume either of the positions as shown in Figure 7 
and when in a substantially vertical position the 
plunger is forcing the pin rod 20 downwardly 
With the bearing 23 thereof in engagement with 
the seat 24 positioning the pin 8 in playing or 
vertical position. The plunger 28 when in this 
position is slightly to one side of dead center 
position, consequently retaining the upper section 
of the pin rod 20 in a substantially vertical posi 
tion which maintains the pin f8 in playing posi 
tion free for the limited swinging movement if 
struck by a ball. 
The socket 26 has one wall cut away in order 

to define a lip or extension 34 which bears 
against the upper section of the rod 20 when 
retaining the pin f 8 in playing position. When 
the pin 8 is struck by a ball swinging movement 
is imparted thereto which, of course, is imparted 
to both sections of the pin rod 20, the upper sec 
tion pivoting on the seat 26 and in so doing 
creates a force on the plunger 28 to move the 
latter from a substantially vertical position past 
dead center position and as the plunger leaves 
dead center position the spring 3 shoves the 
plunger downwardly, as shown in Figure 7, ele 
vating the rod 20 and consequently the pin 8 
into a substantially horizontal position, the pin 
retaining this position until the plunger is again 
returned to its substantially vertical position, as 
shown in Figure 7, through a mechanism which 
Will be hereinafter described in detail and which, 
of course, restores the pin to playing or vertical 
position. 
The mechanism for restoring or freeing the 

pins from substantially horizontal position con 

2,207,648 
sists of a series of pivotally mounted arms 36 en 
gageable with the pin rod 20 or the ball and 
socket joints thereof and are pivotally mounted 
on the lower members 6 of the supporting frame 
5 and include arcuately curved portions 37 to 
which Operating rods 38 are connected. The 
Operating rods 38 are slidable through an oper 
ating bar 39 slidably mounted on the supporting 
structure: 4. The free ends of the rods 38 are equipped with heads 40 engaged by coil springs 
4f mounted on said rods and which also bear 
against the operating bar 39 providing a yield 
able driving connection between said rods and 
the bar. The bar 39 is mounted for sliding move 
ment and includes Spaced members 42 carrying 
a roller 43 which rides a cam 44 having high 
and low faces as clearly shown in Figure 3 and is 
Secured on a shaft 45 suitably journaled on the 
Supporting structure 4. As the cam 44 com 
pletes one revolution the operating bar 39 is 
caused to slide rearwardly and then forwardly. 
The rearward movement of the bar 39 operates 
the arms 36 through the rods 38 for the pur 
pose of Swinging the pin f8 and pin rod 20 down 
wardly into vertical position causing the plunger 
28 to slide upwardly and assume substantially 
vertical position slightly past dead center posi 
tion, thereby releasably securing the pins fe in 
playing position. 
A driven shaft 46 is journaled on the support 

ing structure f4 and is geared to a drive shaft 
47 by gears 48. The drive shaft 47 is journaled 
On the Supporting structure and is belted to an 
electric motor 49 mounted on the supporting 
structure. It is to be understood that the motor 
49 is kept running when the bowling alley is 
in use. 
A gear 50 is secured on the cam shaft 45 and 

meshes with a gear. 5f journaled on the driven 
shaft 46 and which includes a clutch element 52. 
Splined on the driven shaft 46 is a clutch ele 
ment 53 to coact with the clutch element 52 in 
releasably securing the gear 5 to the driven 
shaft 46. The clutch element 53 is grooved to 
receive an operating lever 54 one end of which 
is journaled on the cam shaft 45 and the op 
posite end connected to a spring means 56 acting 
to position the clutch element 53 out of engage 
Inent with the clutch element 52. 
A timing disc 5 is secured on the shaft 45 

and in a face thereof is provided with a socket 
to receive a pin 58 carried by the lever 54. The 
Spring 56 acts to maintain the pin in riding con- - 
tact with the timing disc 57. An operating means 
59 is connected to the free end of the lever 54 
and extends to the playing end of the alley 
whereby the player whenever desiring to set or 
arrange the pins 8 in vertical or playing posi 
tion may shift the position of the lever 54 to 
engage the clutch element 53 with the clutch 
element 5 starting the cam shaft 45 to rotat 
ing, also the timing disc 57. The rotation of the 
cam shaft 45 through the cam 44 and roller 43 
bring about retraction of the operating rods 38 
to affect the plungers 28 and restore the pins fB 
to playing or vertical position over the alley. 
As the lever 54 is moved to engage the clutch 
element 53 with the clutch element 52 the pin 
58 is withdrawn from the socket and then rides 
the face of the timing disc 57 until the cam has 
completed one revolution when the pin again re 
enters the socket and allows the spring 56 to 
restore the lever 54 to the position of disengag 
ing the clutch element 53 from the clutch ele 
ment 52 stopping the operation of the cam and 
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2,207,643 l 
naturally the resetting mechanism of the pins 8. 
The operating mechanism 59 consists of a 

series of bell crank levers and connecting links, 
one of which extends to the playing end of the 
alley in convenient reach of the player so that 
it may be gripped and pulled for effecting the 
operation of the lever 54. 
From the foregoing description it can be read 

ily seen how the playing pins 8 are restored 
to playing or vertical position directly, over the 
alley and slightly spaced therefrom by the player 
from their substantially horizontal position and 
through the construction described any pins 
after playing a box remaining vertical will not be 
disturbed by the resetting of the pins from hori 
Zontal position to playing position. M 
A check roller 60 is journaled on the Support 

ing structure 4 rearwardly of the pins and the 
foor of the alley rearwardly of the playing posi 
tion of the pins and in the direction of the check 
roller slopes downwardly, as clearly shown in Fig 
ure 6, so that the playing balls after passing the 
pins will gravitate into engagement with the check 
roller 60 and pass slowly thereunder or in a C 
cordance with the speed of rotation of the roller 
60. The roller 60 is mounted in bearings 6 on 
the supporting structure 4 for a limited ver 
tical movement, the bearings 6 including Springs 
acting to urge the roller downwardly into a posi 
tion sufficient to be contacted by the playing ball 
and act as a check therefor. However, as the 
roller 60 rotates the playing balls may pass there 
under, the roller 60 being free to move upwardly 
a limited distance sufficient to permit the play 
ing balls to be fed thereunder by the rotation 
of said roller 60. The shaft of the roller 60 is 
indicated by the character 62 and is belted to a 
pulley 63 secured on the driven shaft 46. The 
belt employed for belting the shaft 62 to the pulley 
63 is indicated by the character 64 and is engaged 
by a spring influenced belt tightener 65. Thus 
it will be seen that the check roller is always in 
rotation during the operation of the motor 49 so 
as to check the playing balls after passing the 

5 pins and to feed the playing balls thereunder into 
engagement with a spring influenced arcuately 
curved plate 66 pivotally mounted on the Sup 
porting structure f4 rearwardly of the check roll 
er. The elevating plate 66 is urged in the direc 
tion of the check roller by a spring 67 so that 
as a ball is fed under, and past the check roller 
due to the rotation of the latter it comes in con 
tact with the elevating plate 66 and caused to 
travel upwardly of the latter causing said elevat 
ing plate to pivot away from the check roller suf 
ficient to permit the playing balls to climb until 
they pass the free end of the check plate whence 
they may roll onto a delivery platform 68 hinged 
to the elevating plate 66 and slidably supported 
by the supporting structure 4 terminating over 
an inclined collecting chute 69 leading to the gut 
ter or trough 3. 
As the playing ball leaves the collecting trough 

69 and enters the trough 3 it comes in contact 
with an endless belt 70 and is caused to travel with 
considerable speed in the trough 3 toward the 
player's end of the alley. As the ball leaves the 
endless belt 70 it has sufficient momentum to 
carry it to the player's end of the alley or onto 
the usual ball rack provided at Said end of the 
alley. 
The endless belt 70 is trained over a series of 

pulleys T is a pair of which is journaled on the 
supporting structure and one of said pulleys is 
secured on the driven shaft 46 so as to be driven 

3 
by the motor and thereby bring about operation 
of the endless belt over a portion of the trough 
3. The trough 3 where passing under the low 

er run of the endless belt 70 includes an upwardly 
inclined portion 72, as clearly shown in Figure 
4, for the purpose of causing the balls to travel 
upwardly, and tightly against the lower run of 
the belt when being fed along the trough f3 by 
the operation of said belt. Another portion of 
the trough 3 under the lower run of the belt 

i) slopes downwardly, as shown at 73, so that 
the balls after being in contact with the lower 
run of the belt may leave the latter freely with 
sufficient momentum to carry them to the play 
er's end of the alley and onto the usual ball 

Therefore, from the fore 
going description it will be seen that as the 
rack (not shown). 

balls paSS the pins or after striking said pins 
come in contact with the check roller and pass 
thereunder due to the rotation of said check 
roller and are fed upwardly onto the platform 
68 whence they gravitate into the receiving 
trough 69 and from the latter into the trough 3 

0 

s 

20 

for engagement with the endless belt to be driven 
thereby to the playing end of the alley and onto 
the usual ball rack. 

It is believed that the foregoing description, 
when taken in connection with the drawings will 
fully set forth the construction and advantages 
of this invention to those skilled in the art to 
which such a device relates, so that further de 
tailed description will not be required. 

Having thus described the invention, I claim: 
1. In a bowling alley, a playing floor having a 

ball return trough and pins, a supporting struc 
ture at the pin end of the floor, a pin frame car 
ried by the Supporting structure and arranged 
Over the floor, a plurality of pin suspending and 
elevating devices carried by the pin frame where 
by the pins may be suspended in playing posi 
tion over the floor and elevated into substantially 
horizontal positions when struck by a ball or one 
pin by another, each of said means including a 
rod secured to a pin composed of sections, a ball 
and socket joint connecting the sections of the 
rod, a bracket Secured on the pin frame and hav 
ing elongated opening to freely receive the rod, 
a pivotal mounting for said rod on the pin frame, 
a ball carried by said rod, a spring influenced 
plunger pivotally and slidably mounted on the 
pin frame and having a socket to receive the ball, 
and adapted to assume a vertical position slightly 
past dead center for retaining the rod vertically 
and capable of Swinging when the pin of said rod 
is struck a blow to move past dead center posi 
tion and exert a force on the rod to elevate the 
pin connected thereto into a substantially hori 
Zontal position. 

2. In a bowling alley, a playing floor having 
a ball return trough and pins, a supporting struc 
ture at the pin end of the floor, a pin frame 
carried by the supporting structure and ar 
ranged over the floor, a plurality of pin sus 
pending and elevating devices carried by the pin 
frame whereby the pins may be suspended in 
playing position over the floor and elevated into 
substantially horizontal positions when struck 
by a ball or One pin by another, each of said 
means including a rod secured to a pin com 
posed of sections, a ball and socket joint con 
necting the sections of the rod, a bracket secured 
on the pin frame and having elongated opening 
to freely receive the rod, a pivotal mounting for 
said rod on the pin frame, a ball carried by Said 
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rod, a spring influenced plunger pivotally and 
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4. 
slidably mounted on the pin frame and having 
a socket to receive the ball, and adapted to as 
sume a vertical position slightly past dead cens 
ter for retaining the rod vertically and capable of 
Swinging when the pin of said rod is struck a 
blow to move past dead Center position and exert 
a force on the rod to elevate the pin connected 
thereto into a substantially horizontal position, 
arms pivotally mounted on the pin frame and 
engaging said rod from an elevated position 
downwardly to assume vertical position with the 
pins carried thereby positioned over the floor, and 
means for operating said arms. 

3. In a bowling alley, a playing floor having a 
ball return trough and pins, a Supporting struc 
ture at the pin end of the floor, a pin frame 
carried by the supporting structure and arranged 
over the floor, a plurality of pin suspending and 
elevating devices carried by the pin frame where 
by the pins may be suspended in playing posi 
tion over the floor and elevated into substantially 
horizontal positions when struck by a ball or one 
pin by another, each of said means including a 
rod secured to a pin composed of sections, a ball 
and socket joint connecting the Sections of the 
rod, a bracket Secured on the pin frame and hav 
ing an elongated opening to freely receive the 
rod, a pivotal mounting for said rod on the pin 
frame, a ball carried by Said rod, a spring in 
fluenced plunger pivotally and slidably mounted 
on the pin frame and having a Socket to receive 
the ball and adapted to assume a vertical posi 
tion slightly past dead center for retaining the 
rod vertically and capable of SWinging, when the 
pin of said rod is struck a blow to move past dead 
center position and exert a force on the rod to 
elevate the pin connected thereto into a substan 
tially horizontal position, arms pivotally mount 
ed on the pin frame and engaging Said rod from 
an elevated position downwardly to assume verti 
cal position with the pins carried thereby posi 
tioned over the floor, a series of rods pivotally 
connected to said arms, a bar slidably mounted 
on the supporting structure and slidably receiving 
Said rods, yieldable drive means connecting the 
rods to said bar, and means for imparting slid 
ing movement to the bar for effecting Opera 
tion of said arms to release the pins from ele 
wated position. 

5. In a bowling alley, a playing floor and pins, 
a supporting structure at the pin end of Said . 
floor, pin supporting means carried by Said Sup 
porting structure and connected to said pins for 
Suspending the latter over the floor in playing 
position and adapted to elevate a pin when struck 
a blow and to retain the latter pin elevated in 
a substantially horizontal position, a releasing 
means carried by the supporting structure and 
operatively connected with said first means for 
effecting release of the pins from Substantially 
horizontal position and including a slidable bar 
on the supporting structure, a cam shaft jour 
naled on the supporting structure, a driven shaft 
journaled on the Supporting structure, power 
means connected to the driven shaft, a can 
secured to the cam shaft, a roller connected to 
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said bar and riding said can for imparting slid 
ing movement to the bar during the rotation of 
the can, and a manually controlled clutch for 
connecting and disconnecting the can shaft with 
the driven shaft. 

5. In a bowling alley, a playing floor and pins, 
a Supporting structure at the pin end of said 
floor, pin Supporting means carried by said sup 
porting structure and connected to said pins for 
suspending the latter over the floor in playing 
position and adapted to elevate a pin when struck 
a blow and to retain the latter pin elevated in a 
Substantially horizontal position, a releasing 
aneans carried by the Supporting structure and 
operatively connected with said first means for 
effecting release of the pins from substantially 
horizontal position and including a slidable bar on 
the supporting structure, a cam shaft journaled 
On the Supporting structure, a driven shaft jour 
naled on the Supporting structure, power means 
Connected to the driven shaft, a cam secured to 
the can shaft, a roller connected to said bar 
and riding said can for imparting sliding move 
ment to the bar during the rotation of the cam, 
a gear Secured to the cam shaft, a gear mesh 
ing with the first gear and journaled on the 
driven Shaft, a clutch for connecting and dis 
connecting the second gear with the driven shaft, 
an operating lever for said clutch, manual means 
Connected with said lever for effecting operation 
thereof. 

6. In a bowling alley, a playing floor and pins, 
a Supporting structure at the pin end of Said 
floor, pin Supporting means carried by said sup 
porting structure and connected to said pins for 
Suspending the latter over the floor in playing 
position and adapted to elevate a pin when struck 
a blow and to retain the latter pin elevated in 
a Substantially horizontal position, a releasing 
Imeans carried by the Supporting structure and 
Operatively connected with said first means for 
effecting release of the pins from substantially 
horizontal position and including a slidable bar 
on the Supporting structure, a cam shaft jour 
nailed on the Supporting structure, a driven shaft 
journaled on the supporting structure, power 
means connected to the driven shaft, a can se 
cured to the 'cam shaft, a roller connected to 
said bar and riding said cam for imparting slid 
ing movement to the bar during the rotation of 
the cam, a gear Secured to the can shaft, a gear 
meshing With the first gear and journaled on the 
driven shaft, a clutch for connecting and discon 
necting the second gear with the driven shaft, an 
operating lever for said clutch, manual means 
connected with said lever for effecting operation 
thereof, spring means connected to said lever for 
normally positioning the latter to disengage the 
clutch, a timing disc secured on the cam shaft 
and having a socket, a pin carried by said lever 
and riding the timing disc to enter the Socket 
for permitting said Spring means to disengage 
the clutch and thereby bring about timing of the 
cam to be driven each time of the engagement 
of the clutch one complete, revolution. 
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