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BOWLING, PIN RESPOTTER. 
3:s-Charles E.; Sehon, West Hempstead, N. Y.,as 

signor to American Machine & Foundry Com 
, is pany, as corporation of New Jersey 

Cf:: 19. Glaims. 
1 

“This invention relates to improvements in-auto 
*rmatic pin-setting apparatus for bowling alleys, 
“and-imore" particularly - ter-improvements in ap 
paratus for gripping, lifting and respotting-bowl 

“ing pins on a bowling alley. 
- En bowling if, after the firstball is thrown all 
of the pins are not knocked over and there re 
mains standing one-or more pins, a second ball is 
required to be throwns.Because of the impact of 

“the firstball-and-the-falling pins, the pins which 
remain standing are sometimes displaced with re 
spect to their original position; Before the sec 

rondballis thrown, it is necessary to lift the stand 
ring pins and then remoye the fallen pins. In an 
automatic bowling pin spotting. machine; this 
can be accomplished by a pin-gripping mecha 
nism descending and engaging the standing pins, 
and lifting them up from the alley while suitable 
sweeping mechanism removes the pins which have 

: fallen. After the fallen pins, have been removed, 
* alle 
sition they were in when engaged by the pin 

tlifting mechanism. 
"It is, therefore, an object of this invention to 
provide improved means for engaging and lifting 
bowling pins which remain standing in their 

... original position and in "off spot' position and 
replacing these pins on the alley in the same posi 
tion they were in before being lifted from the 

- alley. - - - 

Another object is to provide improved means 
for clamping the standing pins,to the alley in "off 

... Spot" and "spot positions and improved, means 
for bringing...Spaced grippers into contact wi 
the clamped pins. - 
Another object is to provide improved and 

simplified bowlingpin gripping mechanism which 
... is eonstructed and arranged to grip standingpins 
on Substantially any part of the "pin spotting” 
area, including pins which have been moved or 
have "walked off a considerable distance from their original spotted position. 

It is also an object to provide improved pin 
engaging and gripping mechanism which is yi 

*”abl? and provides a m? 
the pin and which wi 
ghine if it.cgimes, intocc 

: structionin its path. 
A further object is 

y, have to be replaced in exactiy, the same po 

??? 
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2 
-grippers will be aligned with each other when in 
ë-their-most, open position and :will thus.enable 
c. *off-spot-pins to be gripped over, a large area 
s: -of-the-pin spotting area ofia-bowling alley. 
5. A further. object is to provide.pneumatically 
- actuated means for engaging and holding, bowling 
. OlilS. - 

... A further object is to provide fluid operated pin 
respotting-mechanism Wherein a bowling. pin 

l0= gripper will be moved rectilinearly... until it is 
...stopped by its engagement with a standing bowl 
sing-pin-while an oppositely-disposed gripper will 
...continues its rectilinear-movement. until it,...too, 

is stopped by its engagement with the same stand 
ling bowling pin, thereby gripping the pin between 
-s-both grippers. 
i-Another-object is to provide.a. simplified.pin 

- gripping device adapted to grippins in both 'spot' 
and “off spot' positions and which will effectuate 

20-simultaneous-grippings action of all-grippers by 
moving two spaced-members toward or away from 

-- each other. - 
is-Another- object is to provide a carrier stable, 
having narrow-elongated slots, for clamping 

25 standing-bowling pins to an alley while pin grip 
- pers,-positioned below.the-carrier, are.brought 
or into pin-gripping position by shank which move 
•r in said slots, the slots being of such narrow, width that the head of a clamped-bowling pin.could 

30-not-enter the same. - ? ?, ? • ? 
Sir Other-objects and features of the invention will 
appear as the description of the particular physi 

* cal embodimen?i seleçted to illustrat?, the inven tion progresses. In the accompanying drawings 
35 which form a part of this specification, like 

characters of reference have been applied to cor responding parts throughout the several views 
which make up the drawings. - 

- Fig.1 is a front elevation of a bowling pin re 
40 spotting table, partly in section, illustrating the - - ... . .k. Spin gripping apparatus; 

Fig. 2 is a plan view of said apparatus-seen 
from line 2-2 of Fig.1; SSSSAASS SS SS S SS S SS S S S S S 

Fig. 2A is-a-perspective-view of a pair of ad 
ent pin-grippers in-their most open position; 

"Fig. 3 is a plan view of a bowlingpin respotting 
- 'table; ?. ? ? ?' ? ? ? ? ?• 

* Fig. 4 is a side elevation, partly in section, of a 
pair of pin grippers, taken online 4-4-of Fig. 1; 

50 Fig.5 isä sectional planview ofäpair of pin 
e5-5 of Fig.1.illustrating ????? ????.. ..   
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Fig. 7 is a front elevation, partly in section, of a 
pair of pin grippers, illustrating a modified form 
of operating mechanism for the same; 

Fig. 8 is a sectional side elevation of a said modi 
fled form, taken online 8-3 of Fig. 7; 

Fig. 9 is a sectional front elevation of a pair of 
pin grippers, illustrating another modified form 
of pin gripper operating mechanism; 

Fig. 10 is a sectional side elevation of said modi 
fied grippers, taken on line - of Fig. 9; and 

Fig. 11 is a sectional side elevation of the same 
type of gripper illustrated in Fig. 10 with the ex 
ception of showing the same connected to operat 
ing cylinders which are located off-center. 
The pin respotting device consists of a table 

20 which, by means of a pair of protruding lugs 
22 (Fig. 3) and a pair of suitable studs or shafts 
24, is attached to a pair of guide shoes 26 and 
28. Suitable cables 2 are connected to guide 
shoes 26 and 28 which engage with vertical guide 
channels 3 and 32. Cables 2 lower and raise 
the table 2 in proper time relation. With the 
operation of the bowling pin setting machine, 
in a manner similar to that disclosed in U. S. 
Patent No. 2,208,605 issued to Mr. G. J. Schmidt 
On July 23, 1940. 
To the botton side of Said table 2 is Secured 

a mat 34 of resilient material such as soft or 
Sponge rubber or other Suitable material. The 
table 26 is provided with narrow slots 36 through 
which protrude the Shanks 38 of the pin gripper 
bars 40. The slots are of such narrow Width 
that the head of a bowling pin Would not pro 
ject through the same if a pin should be posi 
tioned below the slot When the table 2 is lowered 
into engagement with standing pins. Each shank 
38 has secured to its lower end a gripper bar 30. 
Inasmuch as the illustration is based on a ten 
pin bowling game, the table 29 is equipped with 
ten pairs of pin grippers, each pair consisting of 
two coacting gripper ba's 4. For the purpose of 
illustration, the gripping surfaces 4 of the grip 
per bars 40 in Fig. 1 have a Contour which fits 
the Surface of the handles Of the pins P; how 
ever, the contour of the gripping Surfaces could 
be round, half-round or any other shape Suitable 
for satisfactory engagement with a bowling pin. 

In order to provide the grippers with the 
greatest possible range for gripping pins that 
have moved or “walked off' varying distances 
from their original spotted position, the shanks 
38 of adjoining grippers are staggered to permit 
alignment with one another When in their most 
open position. By aligning the shanks 38, as 
shown in Fig. 2A, the gripper bars 40 of adjoin 
ing grippers, when in their most open position 
will be close together. With this construction, 
there is a wider range of coverage and it Will 
be very rarely that any standing pin moves SO 
far from its spotted position that the descending 
gripper bars 40 Will engage with the head of 
the standing pin. 
The gripping Surface 4 i of the gripping bars 

40 is finished with a Suitable materia. Which Will. 
minimize wear and tear on the bowling pin. 
This material could be rubber, fabric or other 
material which has been Suitably processed for 
this purpose. 
Each gripper bar shank 38 is Secured to the 

bottom portion of a pin gripper operating mem 
ber 42 and forms an integral part of the latter. 
Each pair of gripper operating members 42 is 
slidably supported in a track 44, formed by a 
groove or channel 46 in the top portion of table, 
20 and a pair of guide bars 48 (Figs. 2, 3, 4 and 5) 
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secured to the table 20. Integral with each 
gripper operating member 42 is a slotted or 
forked lug 59, protruding above the table 20 and 
carrying on its free end a stud 52 to which is 
pivoted one end of a curved link 54. The 
other ends of each pair of links 54 are pivoted to 
a common stud 56, each of which is secured to 
the lower portion of a carriage or trolley 58 
Suspended from a suitable croSS bar or track 60. 
Each trolley 58 is provided With Suitable rollers 
62 which engage With said croSS bar thus per 
mitting the trolley to move horizontally. A sepa 
rate trolley is provided for each of the ten pairs 
of gripperS. 
The arrangement of the pins in a ten-pin bowl 

ing game is Such that four roWS of pins are 
formed: namely, No. pin in the first row; Nos. 
2 and 3 pins in the second row; Nos. 4, 5 and 6 
pins in the third row; and Nos. , 8, 9 and iO 
pins in the fourth row. The carriages or trolleys 
53, therefore, are also arranged in rows with 
four CrOSS bars 69 employed to suspend Said trol 
leys, each croSS bar being located in the center 
line above a row of pins. These four cross bars 
6 are Welded together into a frame 68 which, 
by means of suitable brackets 68, is mounted to 
the lower Side of a table top plate it. The plate 
7) is connected to and Supported by three operat 
ing lugS i 2, the protruding hubs ? 3 of each being 
fastened to the upper end of a vertical shaft 74. 
The lower end of each shaft 4 carries a piston 
6. (Fig. 1) Which engages with the walls of a 

vertical cylinder 28, all three of which are secured 
to the top side of table 2. 
Each cylinder 78, at its top portion, is provided 

With a port 80 (Fig. 1) and, at its bottom por 
tion, With a second port 82. All ports 80, by 
means of fiexible tubings 84, are connected to a 
manifold 86; while all ports 82, by means of 
fiexible tubings 88, are connected to a manifold 
99. Both manifolds may be conveniently at 
tached to a Suitable portion of the main frame 
(not shown) of the automatic bowling pin setter. 
Manifold 85 (Fig. 6) by means of a flexible 

hose 92, is connected to a port 94 of a conven 
tional type slide valve 96; and manifold 90, by 
means of a flexible tubing 98, is connected to a 
port 9) of the aforementioned slide valve 96. 
The slide valve 96 consists of a cylinder C2 

and a three band Spring tensioned valve plunger 
04. The plunger )4 on one end is provided 

With an operating member 08, protruding from 
Said cylinder. The operating member OS car 
ries a roller 408 which engages with a cam || 0 
mounted on a shaft 2 supported in suitable 
bearings (not shown) of the bowling pin setting 
machine. Roller G8 is maintained in constant 
engagement With can by means of spring 
09 acting on the opposite end of plunger 04 

as shown in Fig. 6. Shaft 2, by means of a 
Sprocket 4 and a chain 6, is driven in proper 
time relation from the main drive shaft (not 
shown) of the pin setting machine. 

65 

70 

Slide valve 96 is provided with two exhaust 
ports 8 and 20, and a supply port 22. The 
Supply port 22 is connected, by means of duct 
f24, to a Source of Supply of a fluid under pres 
Sure, Such as compressed air. Other suitable 
fluids could also be used, in which case, the ex 
haust ports Would be connected to a suitable res 
ervoir (not shown) to receive the discharged fluid. 
Exhaust port f8 serves manifold 86; while ex 
haust port 20 serves manifold 90 at the proper 
position of valve plunger 04. 

Suitable guiding mechanism is provided to ren 
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sider-the-table top plate 1 
tent, it from cocking. This guiding mechanism. 
shown in Fig.6, and consists of guide-lugs 26, 
cured to...and projecting from top plate.70, 

which slidably...engage vertical guide rods 128. 
Guide-fods_I28.ar?rigidly_attached_to_the_top 
šide of tabl? 20. 
The operation of the respotting table and pin 

gripper mechanism may be briefly described as 
follows: ....... 

After the first ball is thrown, the table2Ode 
scends and comes to rest of the standingpins, 
thereby clamping said pins to...the alley, bed. B. 
The resilient-mat 34 on the bottom side of said 
table facilitates this clamping operation...inas 
much as the tops of the handles of the standing 

...pins.embed themselves, to ascertain extent, in 
thematand-the-pins are thus held firmly against 
lät?ral movement whenthetable ascënds. Con 
sidering the fact that bowling pins usually...have 

; some variation in height, this feature is-particu 
...larly valuable because it allows for this variation 
... in height. Therësilient mat. also hasa. softer 
action on the bowling pin so that wear. and tear 
on-the-pin is...minimized. 
...The operation of slide valve.96 is so timed that 

...as, soon as the table 20...has clamped the pins to 

...the alley bed, the valve plunger. 04. (Fig. 6). is 
_t moved in th?_direction indicated by the-arrow. * This closes...exhaust-port til i 8 andi.--permaits.com 

pressed air from port, 22 to enter-manifold 86 
through..port. 94 and tubing 92. Tubes 84, then 
ead-the-compressed-air from manifold 86 to the 

...tops of cylinders. 18, thereby causing pistons. 76 
Figs. 1. and 6) to move-downward. ?? 
. The downward movement of the pistons 16, also 
effects a downward-movement of the top, plate 
70 and cross bar frame 66 from which the-car 
riages...or strolleys. 58 are suspended... Their rela 
tive.movement...between the cross bar-frame 66 

, and table 20-causes the curved links 54, intercon ...necting the trolleys, 58 and slugs.50, to spread. 
The gripper-operating members. 42 are, as a re 
ult, moved horizontally, in the directions of-the 
irrows.indicated in Fig. 1. Inasmuch-as-the 

...shanks 38, carrying gripper bars 40, are connected 

... to operating members, 42, the gripper, bars...of each 
set of grippers are brought toward...each-other 

...to engage the necks of the standing-pins R which 
are clamped to the alley bed.B. . . . . . . . . . 
...In cases where a pin has walked-off its-origi 
al-spot, as shown in dotted-lines in:Fig.1 one 
if the gripper...bars. 40, will engage. the clamped 
in P.first, causing the bar tostop. - The con 
inued relative movement of table:20 and-frame 
66 causes, the trolley or...carriage 58to slide-along 
its respective crossbar 60 due to the differential 
rrangement of the gripper operating mechanism 
lescribed herein. and all the operating action is 
utomatically transferred to the other opposing 

gripper. “This allows the opposing gripperbair 48 
to continue its closing movement until it also en 

*gages with the clamped pin. 
After the gripper bars have gripped the stand 

siri ing ipins ?i-the-tablé 20’’ moves-tupward with the 
"gripped pins-to-allow fallen pins to be swept from 
"titheralley. The pin gripers continue holding the 
it; pins during this operation until the table 20 de 
scends again and re-sets the gripped pins on the 
alley. . 

'is'. Because of the timed, operation of the slide 
: valve 96, the compressed air is then changed from 
ši the top-of-the-pistoris 76 *to *theº bottom of*the 
same: This causes an upward movement of table 

O, morè stable and to pre 

20. 

25 

Awhich movement: effects: a release of gripper, bars 
40...from the pins. P...After this operation,...the 
entire.table. 20 moves upward.again...and the 
ålley, is.ready for the secondball to bè thrown 

5 by the bowler. 
With reference to the modificationi shown in 

Figs. 7 and 8, the difference lies in a modified 
...tirolley. 40, consisting of a pair of vertical cam 
plates f42 and f44 provided with cam tracks f46 

10 and f48. respectively. The gripper. operating 
members 42, in this case, are provided with verti 

, callugs 50 each of which "carries on its free end 
a camroller if 52. In each pair of gripper Oper 

...ating members 42, the roller? 52 on one of the 
15 lugs 150 engages with cam track 46 of camplate 

*** 42; “while the roller on the other lug engages 
With the cam’track. ?48`of.cam" platerf44. 
... The gripper operating members 42 are of the 
same type and construction described hereinbe 
fore, slidably mounted in the same type of respot 
ter table* 20 prövided oni its bottom" sider with 
a covering or mat34 of flexible material. The 
table 2.0 is provided with the same type of narrow 
slots 36, mentioned heretofore, accommodating 
the shanks 38 extending from the bottom portions 
of members 42 and carrying on their lowermost 
ends their respective: gripper bars. The latter, 
illustrated in Figs. 7 and 8, area half-round bar 
type 54 covered with suitable material 56 such 

30 as rubber or other resilientimaterial. Cam plates 
42 and 44, forming the trolley 40, are held to 

"gether by a suitable spacer'58 and are provided 
in their upper portion with four rollers 60 mov 
ably engaging said trolley with one of the cross 
bars. 60 forming a' crossbar frame 66, as men 
tioned heretofore. - 
"The-cross bar frame 66 is also attached to 
table top plate 70 and is supported and Operated 
in the manner already described. After clamp 

oing the standing pin or pins P to the alley bed 
and upon a downward movement of plate 70 and 
crossbar frame,66, the movementor gripping ac 
tion of bars 54 is effected by camplates f42 and 
"f 44 instead of the linkage described previously 

45 herein. As the"trolley º 40-descends, the 'º cam 
tracks 46 and f48 in "camplates 42 and 44 re 
spectively force the vertical lugs 50 to move in 
the directions of the arrows shown in Fig. 7, 

...thereby causing the members 42 and gripper bars 
to 54 to move" toward the clamped standing pin 

and grip the same as illustrated in dotted lines 
in Fig. 7. In case an “off spot' pin is to be 
gripped, the trolley is forced to move toward the 
"center of the “off Spot'pinas Soon as one gripper 

55 bar 54 is stopped" by said pin due to the dif 
ferential arrangement of the operating mech 
anism, which causes a transfer of all operating 
action to the other gripper. The lifting, respot 
ting and releasing of the pin are effected in the 

60 same manner as previously described. 
* Figs. 9, 10 and 11 illustrate another modified 
form of pin gripper operating means." In this 

- case, the gripper bars i? 62, which are of the 
same type and shape as illustrated in:Fig. 1, are 

65 "actuated by means of a pair of pistons i? 64 each 
of which is reciprocated-in a horizontal cylinder 

"f 66 by lineans of compressed air, oil" or any 
other suitable, fluid.: Each pair of cylinders has 
a common housing"f 68 and forms an operating 

70 unit for one pair of gripper bars 62. Since 
there are ten pins in a ten-pin bowling game, ten 
operating units for ten pairs of gripper bars are 
"mounted on a vertically reciprocating table 70, 
..Which is provided with.. suitable means for being 

...' 

"top"plate 70, cross bár frame 66 and trolleys 58, 75 vertically reciprocated such as that shown in 
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Fig. 3. The table, on its lower side, is also equipped 
with a cushion or mat 72 of resilient material, 
such as rubber, or other Suitable material. 

ihe elongated gripper bars 62, preferably ex 
tending lengthwise of the alley bed B, are se 
cured to the lowermost ends of vertical shanks 
4 protruding through suitable slots T6 in table 
7. The upper portion of each Shank 4 is 

attached to the bottom portion of a dove-tailed 
operating shoe T8 which is slidably mounted in 
the track formed by a channel 80, in the top 
side of table 70, and suitable guide bars 82 
Secured to the same. To the top side of each 
operating shoe 78 is mounted a bracket 84 with 
a piston rod 86 pivoted to its free upper end. 
To the other end of each piston rod 86 is at 
tached a piston 64, mentioned above. 
The action of all pistons is controlled by means 

of a Slide valve 88 (Fig. 9), which is of the same 
type and construction as that shown in Fig. 6. 
The valve 88 consists of a cylinder 99 and a 
three band valve plunger 92 provided with an 
operating member 94 which protrudes from one 
end of Said cylinder 90. Member 94 carries a 
cam roller 96 which contacts an open cam 98 
mounted on a shaft 200, driven by means of a 
sprocket 202. and a chain. 204, in proper time rela 
tion from the main drive of the bowling pin set 
ting machine (not shown). 
The slide valve 88 is provided with a supply 

port 206 which is connected to a source of supply 
(not shown) of compressed air, oil or other suit 
able fluid by means of a tube or pipe 208. Said 
Valve has, furthermore, a port 2) and a port 
22. Port 22, by means of a tube 2 í á, is con 
nected to a distribution pipe 26 having outlets 
leading to the cylinders which operate the pin 
gripper members at each pin spot position on 
the bowling alley. Tubes 28 are provided to 
Connect the distribution pipe 26 which the bot 
tons of all pistons 64. Port 2, by means of a 
tube 220, is connected to a distribution pipe 222 
having outlets leading to the cylinders which op 
erate the pin gripping members at each pin spot 
position on the bowling alley. Tubes 224 are pro 
vided to connect the distribution pipe 222 with 
the tops of all pistons 64. 

Therefore, if compressed air is forced through 
port 22 and tubes 28 against the bottoms of all 
pistOnS 64, the pistons 64 Will be moved toward 
the opposite ends of the cylinders. This motion 
will, in turn, actuate, through the various pis 
tons rods 86, the bowling pin grippers 62 and 
bring then together into gripping relation. 
When compressed air is forced through port 2 
and tubes 224 against the tops of all pistons, the 
gripperS of each pair of grippers S2 will be moved 
away from each other, thus effecting a release 
of gripper bars 52 from the standing pin P. 
Slide valve 88 is, furthermore, provided with 
two exhaust ports 226 and 228. Port 228, at the 
proper position of valve plunger 92, permits 
the compressed air in pipes 222 and 220 to escape; 
While exhaust port 226 serves the same purpose 
in conjunction. With pipes 26 and 24. 

In using fluids other than air, suitable con 
duitS Will be connected to ports 226 and 228 lead 
ing to a reservoir SO that the fuid can be reused 
to Operate the pistons 64. A spring 230, provided 
in cylinder 90 of valve 88, acts upon the bottom 
of valve plunger 92 and serves the purpose of 
keeping roller 96 in constant contact with the 
can 98. 
By using compressed air to operate the pin 

grippers, the pin is yieldingly gripped. The ten 
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8 
sion or pressure of the grippers can be regulated 
easily by changing the pressure of the compressed 
air. This feature has the advantage of minimiz 
ing wear and tear om the bowling pin and auto 
matically takes into account variations in the 
diameters of the necks of bowling pins. Further 
more, if an obstruction should be encountered by 
the bowling pin grippers, they would automati 
cally stop before any damage could be done. 
The operation of this type of gripper mech 

anism, just described, is as follows: 
After the first ball is thrown and some pins 

remain standing, the table 70 descends and 
clamps the standing pins to the alley bed in the 
same fashion as previously mentioned. The 
head portions of the standing pins embed them 
selves partly into the mat 72. This feature 
enables pins of various lengths to be securely 
held against lateral movement. 
The valve plunger 92 is then actuated by the 

can 98 to apply pressure to the bottoms of all 
pistons, thereby causing the gripper bars 62 to 
be advanced toward the standing pins and grip 
the same. 
In the case of an "off spot' pin, one gripper 

bar contacts the clamped pin first and stops. 
The air pressure, however, keeps the second 
piston moving until the second gripper bar also 
contacts the standing pin. The pin is then firmly 
gripped between two yielding grippers. 

After the pins are firmly gripped by said grip 
per bars, the table 70 moves upward and permits 
the fallen pins to be removed from the alley by 
a SWeep or other Suitable means. After this 
Operation, the table 70 descends again and re 
Spots the pins on the alley in the same position 
they occupied before they were removed from 
the alley. 
The slide valve 88 is then shifted through the 

coordinated action of spring 230 and cam i98 
and air pressure is applied to the tops of all 
pistons 64 to effect a release of said pins, as 
mentioned heretofore. To provide noiseless and 
Smooth operation, each shank 74 on its upper 
portion is provided with a rubber bumper 232 
(Fig. 9). The bumpers 232 of opposing shanks 
14 engage each other when no pin is standing 

to be gripped. 
Due to the long stroke of gripper operating 

members 78, the latter and their operating cyl 
inders cannot be placed in a row, but have to be 
staggered. Therefore, all gripper units which 
cannot be placed on the center line of the pin. 
roW must have a curved shank 234 which holds 
the gripper bar 62 as shown in Fig.11. To avoid 
interference with the staggered arrangement of 
the dove-tailed operating shoes 78 of the pin 
gripper units, all cylinder housings (68 which 
cannot be placed on the center line of the pin 
row are provided with a modified or offset fiange 
Support 236 as shown in Figure 11. 
The invention above described may be varied 

in construction within the scope of the claims, 
for the particular device selected to illustrate 
the invention is but one of many possible em 
bodiments of the same. The invention, there 
fore, is not to be restricted to the precise details 
of the structure shown and described. 
What is claimed is: 
1. An automatic bowling pin raising and lower 

ing mechanism for bowling alleys comprising, a 
platform mounted for vertical movement toward 
and away from an alley, a compressible member 
mounted on the under side of said platform, 
means for lowering the platform and said com 
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pressible member into clamping engagement with 
all standing pins on a bowling alley to clamp the 
same between the bowling alley and the platform, 
pin gripping members extending below said plat 
form, and means for bringing said members into gripping engagement with standing bowling pins 
clamped between said platform and bowling alley. 

2: A bowling pin handling apparatus con 
prising, a platform constructed and arranged to 
travel toward and away from a bowling alley, a 
sponge-like member mounted on the under-side 
of said platform, a carriage adapted and ar 
ranged-for-horizontal travel mounted above said 
platform, gripper arms attached to said carriage 
having pin gripping-members extending below: 
said platform, means for lowering said platform 
and sponge-like member into clamping engage 
ments with pins standing on a bowling alley, to 
clamp the bowlingpins between the bowling alley 
and - the sponge-like member, and means for 
bringing said pin gripping-members together into : 
gripping engagement with a pin standing-on said 
bowlingalley by moving said arms toward each 
other. 

3. Automatic bowling pin, apparatus compris 
ing a-table frame constructed and arranged for 
movement toward and away from a bowling alley, 
cushioning material mounted on the under side 
of said frame, a traveling carriage mounted above 
said table frame for horizontal movement with 
respect to said frame and having pin engaging 
members projecting below the cushioning ima 
terial, means for lowering-said frame and cush 
ioning-material mounted-on said frame into en 
gagement, with bowling pins standing on the 
bowling alley to clamp the standing bowling pins 
between said cushioning-material and the-bowl 
ing-alley, and means for-bringing said pin en 
gaging members into gripping engagement with 
standing bowling pins clamped between the bowl 
ings alley, and the cushioning material of said 
fralee 

- 4. An automatic bowling pins apparatus con 
prising, amovable platform positioned above that 
areas of: a bowling alley on which bowling pins 
are spotted; a cushioning member mounted on 
the under-side of said platform; elongated slots 
formed in said platform and cushioning material 
adjacent: the areas... on... which bowling pins are 
spotted; a trolley-positioned above-each pin-spot 
position; trolley supporting means mounted 
above-said platform: constructed and arranged 
to permit said trolleys to move-horizontally above 
saidi platform; connecting links: pivotaly, con 
nected at: one end to each of said trolleys and, 
at:...the... other.; end to , sliding supports: coacting 
with said platform, said pivoted connecting links 
being constructed and arranged to si move-. Said: 
Supports relative: to:...each other: as the distances 
between said:trolley: Support...and, said platform, 
is Varied: arras connected to said sliding supports 

ojecting through the slots-formed in said 

of said farms: 

pins; means for first lowering.: said platform...to 

vating the platform and the gripped bowling piras 
to permits;fallen bowling pins to be removed from 

andfor thenlowering-Saidplatformato ...... ?? ??. 

replaces the lifted bowlingspins in the same posis. 

platformand: Cushioning: materiali; bowling pini 
'engaging members: connected to the loweriend 

means for changing...the distance: 
between said trolley, supports: and said platform 
to bring...thebOWillingpin engaging nembers into 
gripping engagement, with the standing bowling 
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tion they occupied before they were lifted; and 
means for changing the distance" between said 
carriages support and said platform-to-release 
the bowling-pin grippers from engagement with 
the standing pins; 

5: In an apparatus: for setting pins upon the 
bed-of a bowling alley, an elevator adapted to' 
be raised and lowered, a carriage support cons 
nected to said elevator for movement relative to 
the elevator, Siding-InernoerS mounted. On said 
elevator, carriageS-movably mounted. On Said cara 
riage. Support, arms. Connected stor said sliding 
members projecting below the elevator, a bowl 
ing pins contacting device formed. On the lower 
ends of each of said arms to grip a bowling pin. 
between Said devices means interconnecting said 
carriages with said sliding-members to vary the 
distance between said sliding-members - as the 
distance" between said carriage support" and elle 
Vator is. Varied; means for lowering said elevator 
into engagement with the heads of bowlingpins 
standing on the alley to hold-the-pins between 
the elevator and the alley, and means for then 
changing the distance between said carriage sup 
port and the elevator to bring the bowling pin 
contacting devices into engagement with stand 
ing bowling-pins. 

6. An apparatus for setting pins upon a bowls. 
ing alley comprising, a pin clamping platform, 
pairs of movable pin gripping members depend 
ing from said platform at each pin spot position, 
separate compressible fluid pressure means for 
yieldably-moving-each pin gripping member of 
each pairindependently, means for lowering said 
platform to clamp pins standing on the alley, 
means for actuating each of said fluid pressure 
means to bring each member of each pair of grip 
ping members independently into yieldable pin. 
gripping- engagement with the pins clamped to 
the alley. 

7. In an automatic pin setting machine for 
setting bowling pins on a bowling alley, appa 
ratus for gripping; lifting and replacing stand 
ing-bowling pins on an alley comprising, a frame 
extending over the bed of an alley where pins. 
are spotted, resilient material mounted on the 
underside of said frame, means for supporting: 
said 'frame for-travel toward and away from the 
bed of a bowling alley, pin engaging members 
movably mounted with respect to said frame, 
cushioning material mounted on the pin engag 
ing Surface of Said pin engaging members, means. 
for lowering said frame to bring the resilient ma 
terial into holding engagement with the pins 
standing on the bowling alley, and pneumatic 
means constructed and arranged to apply a yield 
ing force to each of said pin. engaging. members. 
to move then independently along, a predeter 
mined rectilinear path of travel to bring at least, 
two of Said members into yieldable gripping en 
gagement with each standing pin, located in said. 
path of travel. 

8. In an automatic pin setting machine. for 
bowling alleys, apparatus for engaging, lifting 
and replacing standing bowling pins on a bowling 
alley comprising, an elevator mounted for move 
ment to and from a bowling alley; elongated 
bowling-pin grippersºpositioned below, said elle 
vator parallel to the length of the alley and 
adjacent-reach of the areasion which, bowling 
pins are spotted; movable arms depending from 
said elevator transversely connected to said elona 
gated bowling pin-grippers for-moving said grip. 
perstogether andapart; saidarms being socon 
Structed and-arranged that-the arms-of adjoin 
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opposed parallel pin gripping members, means 
for lowering said platform into contact with 
standing bowling pins to engage and clamp stand 
ing bowling pins to the alley, and means for Simul 
taneously moving the opposed horizontal pin en 
gaging members by means of said arms into en 
gagement with the clamped bowling pins. 

17. Bowling pin engaging, lifting and replac 
ing apparatus comprising, a lower Support 
adapted to travel to and from the bed of a bowl 
ing alley, an upper support movably connected 
to said lower support for travel thereWith, pin 
engaging devices positioned below said lower Sup 
port and arranged lengthwise of the alley, arms 
attached to said pin engaging devices, the arms 
supporting adjoining pin engaging devices being 
staggered So that each device engageS the arri 
supporting the adjacent device when said devices 
are back to back in open position, whereby the 
arms are aligned lengthwise of the alley, and 
means operated by the relative movement be 
tween said upper and lower supports to move 
said pin engaging devices by means of Said arms 
into and out of engagement with standing bowl 
ing pinS. 

18. A bowling pin handling apparatus Com 
prising, a movable platform positioned above 
the area of the bowling alley on which bowling 
pins are positioned, cushioning material mount 
ed on the side of said platform facing the bowl 
ing alley, bowling pin engaging members project 
ing through said platform and beyond Said cush 
ioning material, fluid pressure means for moving 
pairs of said pin engaging members into and 
out of pin engaging position, mechanism for 
actuating said fluid pressure means, and a de 
vice for raising and lowering said platform to 
bring the cushioning material of Said platform 
into and out of clamping engagement With bowl 
ing pins standing on a bowling alley. 

19. An automatic bowling pin handling appa 
ratus comprising, a platform movable toward 
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and away from a bowling alley, cushioning ma 
terial mounted on the side of said platform fac 
ing the bowling alley, a carriage support con 
nected to said platform, means for mounting 
said platform and carriage support for move 
ment relative to each other, a plurality of car 
riages positioned on said carriage Support for 
free movement thereon in a direction parallel to 
the side of the platform, arms projecting through 
the platform beyond the cushioning material, 
pin engaging members mounted at the lower 
ends of Said arms, actuating means interconnect 
ing Said carriages With Said arms and arranged 
to be operated by relative movement between said 
carriage support and said platform to bring to 
gether and spread apart Said pin engaging mem 
bers, a control for operating said means for ef 
fecting relative movement of Said carriage Sup 
port and platform to bring Said pin engaging 
members into and out of gripping relation. With 
standing bowling pins, and a raising and lower 
ing mechanism for lowering said platform and 
cushioning material into engagement With pins 
standing on a bowling alley to clamp standing 
pins between said cushioning material and Said 
bowling alley and for raising the platform and 
the gripped bowling pins to permit removal of 
fallen pins from the bowling alley. 

CHARLES E. SCHON. 
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