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g |
-+~ This invention‘relates toimprovements-in-auto-
~matic: pm-settmg apparatus for«bowlmg -aHeys,
~gnd-more- partrcularly te- 1mprovements in-ap-
~-par atis: for gripping,: 11ft1ng and respottmg bowl—
- ~1ng ‘pins on-a bowlmg alley
*-In bowling if, after the-first-ball-is threwn -all
e of”the ‘pins-are not knocked over_and -there:re-
----- -maing standing -one-or more pms, -g;‘second hall is
*requlred 10 be throwns- Because of the 1mpact of
«the first ball-and the: falhng pins; the pins which

-~remain standing-are sometrmes displaced w1th re-’

spect to: therr original- pos1t10n Before the sec~-
= ond- ball is thrown itis necessary- to hft the stand—
~-ing pins and-then- remove the fallen pins:- Inan
. automatic. howling - pin: spottmg machme, this
“~can- be a.ccomphshed by 4 "pin-gripping-mecha-
" -nismr descendmg and engagmg the standmg pins,

'and lifting them up. from the alley’ wh11e smtable

- sweeping- mechamsm Temoves the pins Whmh have

'fallen After the fallen pins have been removed
=-the standmg pins~ whlch were: lrfted above _the

“alley, have to be replaced m exactly the same po-
~’s1t10n they were in-when: engaged by the pin-

* llftlng mechamsm
“ Tt is; therefore an obJect -of this invention to
~provide 1mproved meainis for engaging and hftmg
--bowl.ng -pins- which remam st di i eir
orromal posrtmn and m"“oﬁ spot”; ;posrtlon and
1eplacmg these pms on th alley in the same;posi-

-“tion- they were in- ”before being: hfted from the

‘alley

- Another:-object is to ‘provide 1mproved means
~for elamping the standing pins.to the alley in-“off

..spot” and, ‘spot’” positions.and.improved means

-for; br1ng1ng spaced ‘grippers_into, contact W1th

the clamped pins.

- Another. object is to Dbrovide improved and
'“'sxmphﬁeu bowlingpin gripping: mechanism whrch
~;; is eonstr ucteu and arranged togrip standmg plns

on~substantrally any’ part of’ the “‘pin spott

- area;-including pins ‘which have heen, moved or
- have “walked off” a consrderable d1stance from

<« their -original spotted posltlon
It is also” anw obJEGt to. p10V1de 1mproved;p1n-

“+able X nd;
~the pin- and- Whmh*wﬂl l"avoid damagmg the ma-
~ghine-if it comes, into contact’ w1th a; forergn ob-
+-struction-in’ 1ts path. :
A further obnect 1s to prow ¢ improved pin- 50

o pix
i mg helght free from lateral mgvement when bemg

T e

(CL:273—42)

~-grippers will-be. ahgned with.each other when in
£ he1r most- opér position .ahd-:will thus. enable
-off ‘spot- pms to-be gripped over.a: Jlarge:area
=«ef the»pm ‘spotting area ofia.bowling alley.
5. A further: obJect is to provide pneumatically
.zgetuated meansifor engaging andholdmg bowling
pms
A further:object.is.to. provide-fiuid. operated pin
. respottmg mechanism. wherein' a. bowling. pin
10 gripperswill- be-imoved:rectilinearly: until it is
o stepped by its engagement with a.standing bowl-
~-ing- pix-while anoppositely-disposed .gripper will
~cont1nue its reéctilinear-movement. until it,. too,
-i18. stepped by its: engagement with the samie stand-
15 _irig bowling pin, thereby gripping the pin between
vboth ‘grippers.
~~~Another -object -is -to- provide..a.. simplified: pin
c-gripping devrce adapted to grip pinsinboth “spot”
“and “off spo“’ posmons and.which: will.effectuate
20—~srmultaneous gripping- action of all.grippers by
- mioving-two- spaced membels toward or.away.from
-eath - other
Another obJect s to-provide = .carrier-table,
“ -havmcr narrow elongated slots;. for...clamping
20 standmg'bowhng ‘pins ‘to an- alley- while. pin grip-
e pers,uposrtloned Jbelow:-the . carrier, are.brought
mto pin- gmppmg p931t10n by -shank- Whrch move
-in said: slots, the slcts ‘being of-such narrow width
that the- head of & clamped bowhng -pin.could
30 not enter the -same,
Other obJects and-features of -the invention will
s appear 8- the descr1pt1on of the partlcular physi-
v-~cal- embodrment_ selected to- 1llustrate ‘the’inven-~
tlon proeresses In the accompanymg drawings
35 'Whlch form a- part of thrs specrﬁcatlon -like

jrrespondlng parts throughout the several views
-;;' -whrch make up the drawmgs

. Fig. 1 is"a front elevation of-a-bowling pin re-
40 spottmg table partly in- sectron 1llustrat1ngu the
<pin grrppmg apparatus,
- UPFig, 27is o plansview of salcl apparatus seen
from line 2—2 of Fig. 1;
< Mige 24 s -ae perspectrve view.of-.a: pair of ad-

» 4zii3acent pin grippers in-their :mostopen-position;

. Fig:'3" 1SJa plan -‘view 01 a bowhnU pm respottmfr
-~v'-table :

-Pig; 4 is-a side-elevation,-partly in-section, of a
pa1r of pm gnppers baken on line 4——4 -of. Fig. 1;
“ i al plan VleW £ a=paif of pin
ﬂlustratmrf

hf the_,bowhr;g pin
atmg mech-
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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 on line 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 {8—i8 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 connectegd 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 21 are connected to guide
shoes 26 and 28 which engage with vertical guide
channels 39 and 32. Cables 27 lower and raise
the table 20 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, 1540.

To the bottom side of said table 20 is secured
a mat 34 of resilient material such as soft or
sponge rubber or other suitable material. The
table 28 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 26 is lowered
into engagement with standing pins. Each shank
38 has secured to its lower end a gripper bar 49.
Inasmuch as the illustration is based on a ten-
pin bowling game, the table 20 is equipped with
ten pairs of pin grippers, each pair consisting of
two coacting gripper bars 42. For the purpose of
illustration, the gripping surfaces 41 of the grip-
per bars 48 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. 24, the gripper bars 40 of adjoin-
ing grippers, when in their most open pesition
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 &i of the gripping bars

40 is finished with a suitable material 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)

10

4

secured to the table 20. Integral with each
gripper operating member 42 is a slotted or
forked lug 58, protruding above the table 20 and
carrying on its free end a stud 52 to which is
pivoted one end of a curved link 9%i. The
other ends of each pair of links 54 are pivoted to
a common stud 58, each of which is secured to
the lower portion of a 'carriage or. trolley 58
suspended from a suitable cross bar or track 60.

Fach trolley 58 is provided with suitable rollers

. 62 which engage with said cross bar thus per-

15

20

30

40

50

55

60

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. i 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. 7, 8, 9 and 9
pins in the fourth row. The carriages or trolleys
53, therefore, are also arranged in rows with
four cross bars 68 employed to suspend said trol-
leys, each ecross bar being located in the center
line above a row of pins. These four cross bars
60 are welded together into a frame 8% which,
by means of suitable brackets 88, is mounted to
the lower side of a table top plate 3. The plate

18 is connected to and supported by three operat-

ing lugs 12, the protruding hubs 72 of each being
fastened to the upber end of a vertical shaft 74.
The lower end of each shaft 74 carries a piston
16 (Fig. 1) which engages with the walls of a
vertical eylinder 78, all three of which are secured
to the top side of table 28.

Each cylinder.18, at its top portion, is provided
with a port 88 (Fig. 1) and, at its bottom por-
tion, with a second port 2. All poris 38, by
means of flexible tubings 84, are connected o a
manifold 88; while all ports 82, by means of
fiexible tubings 88, are connected to a manifold
§0.. Both manifolds may be conveniently at-
tached to a suitable portion of the main frame
(not shown) of the automatic bowling pin setter.

Manifold 88 (Fig. 6) by means of a flexible
hose 82, is connected to a port 94 of a conven-
tional type slide valve 96; and manifold 98, by
means of a flexible tubing 88, is connected to a
port 108 of the aforementioned slide valve §G.

The slide valve 88 consists of a cylinder (02
and a three band spring tensioned valve plunger
164, The plunger (94 on one end is provided
with an operating member 188, protruding from
said cylinder. 'The operating member 106 car-
ries a roller 188 which engages with a cam ({0
mounted on a shaft {2 supported in suitable
bearings (not shown) of the bowling pin setting
machine. Roller (68 is maintained in constant
engagement with cam ({8 by means of spring
{09 acting on the opposite end of plunger 104
as shown in Fig. 6, Shaft ({2, by means of a
sprocket |14 and a chain {16, is driven in proper
time relation from: the main drive shaft (not

_ shown) of the pin setting machine.

65

70

76

Slide valve 8§ is provided with two exhaust
ports 118 and 120, and a supply port i22. The
supply port 122 is connected, by means of duct
124, 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 {18 serves manifold 86; while ex-
haust port 120 serves manifold 99 at the proper
position of valve plunger {04.

- Suitable guiding mechanism is provided to ren-



:2,684,079

)

=..der.the table top.plate, m nioté stable and to.pre-

’nt; it. Iroms cockmgh ,.Thls guldmg mechamsm~

cured to and prOJectmg fz:om top plate 10
-.which slidably.. engage. vértieal guide. rods”128.
~_QGuide. fods 128 .aré; r1g;dly, -attached t6.the top
-..Bide 0f tablé 20.

.. Theé operation. of.the. lespottlng table gand. pin

‘grippeér mechanlsm may ‘be briefly: descrlbed as

.. follows: :

TTATEET theéfirst. ball is thrown,ltheetablé‘zn de-
~-Scends.and eomés to rest. ofl thé. stahding pins,
'f“'hereby clamping said pins to.the alley.bed B.
~The resilient.mat 34 on. the bottom side of Said

_Hable -facilitates this: clamping operation. inas-.

_.much a5 the tops. of :tHe. handles of thé standing
~.pins- émbed 'them‘s"elve's,. to a- l:'efﬁainl‘séxtent;,jin
he,mat and the pms -are thus held flrmly agams»

';llaljly yaluable.because it allows foF. thxs vanatlon
...in “height. ' The. résilient mat. also has a ‘Softer
“action on the bowling pin $o that wear.and.tear
...on.the. p1n 1s mmumzed

& .as. soon -as the table 20. has clamp d the pms 1o
Mthe alley .bed, the.valve-plunger. 104. (Fig.. 6).1is
_-inoVed. in thé. diréetion indicated. by: the.arrow.
“This closes ‘exhanst-port 118 and.perinits..com-
.pressed. air ‘from. ‘port 122 to enter.manifold 86
lthroughe poit. 84 .and. tibing .82 Tubes 84 then
:“lead-the comipressed.dit from. mamfold 8%.to-the
tops of .Gylinders. 78, theéreby. .causing pistons.16
T(Figs. 1.and 6). tolmove downward.
. .The downward.movement.of.the pistons 16, also
-..effects. a. .downward. movement: of. the. top.plate
“10 and cross bar frame 66 from which. the.car-
_,nages or.trolleys. 58-.are suspended..: The- rela-
: bive; movement.between the.cross bar.frame. 66
.-.and table 20.causés the.curved.links 54, intercon-
,I ‘nectmg the .trolleys. 58 and-1ugs- 50, to- .spread.
- The gripper opeérating-members..42. are,.as, a-re-
. ult moved horlzontally in the :directions. of-the

..-Shanks 38,.carrying: gr1ppe1: bars 46,are connected

_to operating members, 42, the.gripper. bars.cf:each-

“'set of grippérs are brought toward..each. other
...to.engage the-necks of:the. standing-pins B.which
,?.are clamped to.the alley :bed . B.

.In cases.where.a. p1n has.Ywalked, Off7%. its. or1g1- )

mal spot -as.shown in. dotted lines in:Fig. .1,
,'; of .the .gripper. _bats. 49..Wwill.engage, the xclamped
~pin P first; causing.the.bar to.stop...The-con-
. .tinued relative. movement of:table.29. and-frame g

ts Téspective cross bar 68 due to. the differential

Jeseribed herein. dnd all the operating acmon is
utomatmally transferred to. the other opposing
~<gripper: This allows the opposing gripper bal 48
to continue its closing. movementuntﬂ it also en-
~»gages with the" clamped “pin.
SEEattér-the-gripper bars have' gripped the, stand-
“Hingepinsy-the tablé 20" moves—upwird with the
npped pinsto-atlow fallenpins to besweptfrom
‘he pin-gripers-cotitinite holding-the
“ping during:this operation” Untit the’ tablé 20 de-
scends again‘and re-sets® the gr1pped ping-on-the
alley
i Because -ofithe- timed~ opération” of the“slide
= yalve 96:the compressed air is then‘'changed. from
“the top ‘of-thie-'pistoxis - 16 - fo-the bottom” of“the
“‘sgme.” "This'causes an upward movement oftable
""top plate 10 cross bar 'frame 66 and trolleys 58

&

. 1(1 and (48 respéctively. *

irrows..indicated. in Fig. 1. Inasmuch. as.the 45

calises tHe. trolley. or. .carriage.58. to.slidé.along

rrangement of the gripper operating. mechanism

6
i whlch iiavement. effects a.release.of gripper.hars
.40 froim. the pin§. P.. . After this. opefation;.the
eritire..table. 20,vmoves ~upward. again.and the
alley is.ready.for. the .second. ball to.beé thrown
5. by the bowler.

. With.reference. tol the. modificatiori shown in
T?Fig_'s.' 7..and 8, the difference lies: in a. modified
o trelley 140, consisting 'of -a pair-of vertical.cam

. plates 142 and (44 provided ‘with: cam tracks .(48
“The . gripper. operating
...meémber§42; ifi this case, are provided With verti-
s-6al lugs150 each of .'which carries on its 'free end
~.a cam roller 152, In each pair of gripper oper-
ating mémbers 42; the roller”152  on one of the
15.. 1ugs 150 engages With.cam track 146 of cam plate
~{42; while the Toller:on the. ‘othér lug- engages
“yith the cam track.(48 of:cani plate 144,
. The gripper-operating. mémbers 42 are of the
- same :type and’construction described hereinbe-

.26 fore; slidably mounted inr thesanie type of respot-

“tet "table” 28 provided - o its bBottom side with
. & covering: or mat“34-of flexible-material.”~The
““table 28 is.pravided with the‘same type of narrow
“ slots” 36, ‘mientioned “heretofore,accommodating

.. 5 -the'shanks 38 extending from the bottom portions

“"of members 42 dnd-carrying on their lowermost
~.ends’ their respective: gripper-bars: The-latter,
“illustrated in Figs. T and 8;-are a half-round -bar
type 154 covered with suitable material“{ 5§-such
30 - .as rubber or other resilientmaterial~-Cam plates
142 and {44, forming-the trolley ‘140;-are held to-
- g&ther by o suitable spacer 1568 andare provided
. if their upper portion with-four rollers 160 - mov-
ably engaging said trolley with-one ofthe-cross
35 ‘bars 60 forming a:cross-bar-frame 68;-as men-
“tioned heretofore. '
-+The-cross bar ‘frame- 66 is“also* attached: to
““table top plate 79:and issupported and -operated
- in the manner already~descéribed. —~After clamp-
30 ‘ing the standing pin-or pins-P-to the alley-bed
and upon & downward movement of platé 70-and
"_cross bar frameé 66, the movement-or‘gripping ac-
~ tion of bars 154 is-effected by cani-plates-142-and
eh44 mstead -of “the-linkage-described - previously
. herein.:" A8 “the-trolley ‘140~ descends; the cam
stracks 145 and 148 in-cam plates 142 and 144 re-
~“spectively-force the-vertical-lugs 159 to-move in
.the directions .of the’ -arrows- shown-in*Fig. 7,
~thereby causing the members 42 amd-gripper-bars
o | 54 to move-toward-the “‘clamped standing -pin
- ‘and grip the-same as "illustrated in-dotted lines
“ifFig. 70 Inveasearn“off spot™pin is to-be
- ‘gripped, the trolley ‘is forced to-move toward’ the
“center of the “off spot’ pin as soon as one gripper
bar 154 is stopped-by said-pin-due to the:dif-
ferent1al grrangement ~of the-operating -mech-
“anism; ‘which -causes ‘& transfer’ of all-operating
-action-to- ‘the other- gnpper'-’AThe ‘lifting; respot-
- ting-and releasing 6f“the pin are“effected in the
60 Same manner as“previously- described.
CFigs. 9,10 and 11“illustrate another modlﬁed
form of pin -gripper--operating -means:~ In ‘this
--case, the - gripper “hars "~‘-l‘62‘;" whichare: of ‘the
~same type-and shape a§'illustrated it Fig. 1;are
65’ ‘actuated by means of -4 pair of pistons 164 each
~of which s recmrocated in g horizontal cylinder
166 - by rmeans” of “compressed-air, oilorT any
" “other’suitable. fuid: Each pair of "cylinder's has
acomimon ‘housing 168 and- forms:an ‘opérating
y unit “for one ‘pair” of; gripper-bars "162.7-Since
~there are tenpifis in'y ter=pin-bowling game, ten
_operating units for ten pairs.of gripper ‘bars are
~mounted on g vertically reciprocating table 178,
which is. provided with.suitable means for being
75"’YertiCallY srgciprocated such.:48 that”shown in

tr
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Fig. 3. The table, on its lower side, is also equipped
with a cushion or mat 1712 of resilient material,
such as rubber, or other suitable material.

The elongated gripper bars 162, preferably ex-
tending lengthwise of the alley bed B, are se-
cured to the lowermost ends of vertical shanks
174 protruding through suitable slots 176 in table
{18. The upper portion of each shank 174 is
attached to the bottom portion of a dove-tailed
operating shoe 178 which is slidably mounted in
the track formed by a channel #8380, in the top
side of table 170, and suitable guide bars 182
secured to the same. 'To the top side of each
cperating shoe 1718 is mounted a bracket 184 with
a piston rod {86 pivoted to its free upper end.
To the other end of each piston rod 186 is at-
tached a piston (64, mentioned above.

The action of all pistons is controlled by means
of a slide valve 188 (Fig. 9) which is of the same
type and construction as that shown in Fig. 6.
The valve 188 consists of a cylinder 199 and a
three band valve plunger 132 provided with an
operating member 194 which protrudes from one
end of said cylinder 190. Member 124 carries a
cam roller {98 which contacts an open cam 198
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 188 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 2088. Said
valve has, furthermore, a port 2{0 and a port
2i2. Port 212, by means of a tube 2i4, is con-
nected to a distribution pipe 216 having outlets
leading to the cylinders which operate the pin
gripper members at each pin spot position on
the bowling alley. 'Tubes 218 are provided to
connect the distribution pipe 21§ which the bot-
toms of all pistons 164. Port 218, by means of a
tube 228, 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 164.

‘Therefore, if compressed air is forced through
port 212 and tubes 218 against the bottoms of all
pistons 184, the pistons 164 will be moved toward
the opposite ends of the cylinders. This motion
will, in turn, actuate, through the various pis-
tons rods {88, the bowling pin grippers 182 and
bring them together into gripping relation.
When compressed air is forced through port 218
and tubes 224 against the tops of all pistons, the
grippers of each pair of grippers 162 will be moved
away from each other, thus eiffecting a release
of gripper bars 152 from the standing pin P.
Slide valve 188 is, furthermore, provided with
two exhaust ports 226 and 228. Port 228, at the
proper position of valve plunger 192, permits
the compressed air in pipes 222 and 220 to escape;
while exhaust port 226 serves the same purpose
in conjunction with pipes 216 and 214.

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 fluid can be reused
to operate the pistons 164. A spring 230, provided
in cylinder 190 of valve 188, acts upon the hottom
of valve plunger 192 and serves the purpose of
keeping roller 196 in constant contact with the

cam. 198.

: By using compressed air to operate the pin
grippers, the pin i$ vieldingly sripped. The ten-
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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 on 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 (10 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 172. This feature
enables pins of various lengths to be securely
held against lateral movement.

The valve plunger (92 is then actuated by the
cam 198 to apply pressure to the bottoms of all
pistons, thereby causing the gripper bars 162 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 170 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 170 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 188 is then shifted through the
coordinated action of spring 230 and cam 198
and air pressure is applied to the tops of all
pistons 164 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
174 engage each other when no pin is standing

"to be gripped.

Due to the long stroke of gripper operating
members {18, 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 162 as shown in Fig. 11, To avoid
interference with the staggered arrangement of
the dove-tailed operating shoes 178 of the pin
gripper units, “all cylinder housings 168 which
cannot be placed on the centér line of the pin
row are provided with a modified or offset flange
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 deseribed.

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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npressible-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, brmgmg sa1d members 1nto-

clamped between sa1d platform and bowhng alleJ

. 2: A bowling  pin handling- apparatus- com-
pnsing, & platform- constructed and-arranged-to
travel toward and away from a._ bowhng 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-
ment-with- pins standing-on a bowling alley to
clamp the bowling pins-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
bowling alley by movmg said arms- toward each-

other:

3. Automatic bowling pin apparatus compris-
ing; a-table frame constructed-and-arranged for
movement-toward-and away from g -howling 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 - ma-
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-
ing-alley- and- the cushioning-material of-said
frame:

- 4;-An -automatic - bowhng pin: apparatus com-

prising, a.movable platform positioned-above that:
area«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
adiacent: the . areas.-on: which- bowling 'pins- are

spotted; a trolley-positioned-above-each pin-spot-
“trolley- supporting means - mounted-
above-said platform: constructed and: arranged-
to:permit said trolleys-to move-horizontally above-

position;

said:.platform;. connecting -links: pivotally- con-

nected:-at:one end to-each-of -said- trolleys and-
atzthe. other:end to: sliding: supports: coacting-

withosaid:platform; said pivoted:conneeting: links

beingconstructed:.and arranged “to-move- said:
supportsrelative:to:each other: as the distance:
‘between said:trolley. support and. said -platform.

isxaried; arms connected to:said sliding supports
and:projecting through the slots:-formed: in:said

platform..and: cushioning;:material;- howling -pin’
engaging.-members- connected: to:the: lewer..end.
means :for. changing the distance: ¢
between: said:trolley ;supports:and:-said platform:
tozbring: the bowling pin engaging members:into:
gripping engagement-with the:standing-bowlifig-

of; said.-ar

pins;~means fori frst:lowering. said platform-to
bring:

vating-the platform andthe gripped bowling pins
to:permit fallen:bawlingpins to:be:removed from
the -alley-and:for.then Jowering-saidsplatform:to
replace.thedifted bowling-pins-in-the-same posi=

he ccushioning: material-into-engagement-
with bowlibg:pins standing:on-an glley; then-ele=-:
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tion- they occubied-before they-were: lifted;: -and-
means-for-changing--the -distance- between- said’
carriage- 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-con=
nected to said elevator for movement relative to-
the- elevator; sliding-members mounted- on- said
elevator; carriages-movably mounted:-on-said car-
riage-support;. arms -connected: to- said- sliding:
members ‘projecting-below- the elevator, a-bowl=
ing-pin-contacting -device formed-on- the' lower:
end-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 ele~
vator is-varied;-means-for lowering-said: elevator-
into engagement-with-the heads-of:bowling pins-
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-
1ng ‘bowling-pins.

~6. An-apparatus for setting- pins-upon a-bowl=-
ing- alley -comprising, a- pin- clamping ‘platform;
pairs of-movable pin gripping- members- depend=
ing-from- said platform at edch pin-spot position;
separate  compressible- fluid- pressure- means-for
yieldably-moving~each- pin- gripping ‘member-of-
each pair-independently, means forlowering said-
platform to- clamp- pins-standing:: on. thealley,
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 them: 1ndependently along.a predeter-
mined rectilinear path of travel to, bring at least.
two: of -said-members into yieldable gripping en-
gagement-with each standmg pin.located in. said:
path of travel.’

8: Inan  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- grippers- positioned below. said “ele-
vator- parallel‘ to- the length-of- the alley and
adjacent-each - ofthe: areas-on which’ howling.
pins-are-spotted; movable ‘arms. depending:from
said-elevator transversely connected to said elon=
gated-bowling -pin-grippers for-moving -said grip=

. pers-together-and-apart; said-arms-being so-con=
- structed -and-arranged-that-the arms-of ‘adjoin-




2,634,979

11

ing grippers are aligned lengthwise of the alley,-

with the back of each gripper contacting the arm
of the adjoining gripper when the grippers are
in open position; means for moving said elevator
toward a bowling alley to engage and clamp
standing pins to the alley, and means for ac-
tuating said arms to bring said grippers into
gripping engagement with the bowling pins
clamped to the alley.

9. In a bowling pin setting machine for use
with an alley having a pin supporting bed, ap-
paratus for engaging, lifting and replacing bowl-
ing pins on said bed comprising, a frame adapted
to move toward and away from the bed of a
bowling alley; pairs of pin grippers depending
ifrom said frame over each of the pin spot posi-
tions on the alley; cylinders having pistons slid-
ably mounted therein for operating each pin
gripper independently of the other grippers;
means for connecting each of said pistons with
one of said pin grippers; means for clamping the
standing bowling pins to the bowling alley each
time said frame moves toward. .the bed of the
bowling alley, said clamping means being con-
nected to said frame for movement therewith;
and means for applying fluid pressure separately
to each of said pistons to cause the bowling pin
grippers at each pin spot position to move to-
ward each other to engage with standing bowl-
ing pins clamped to the bowling alley, said fluid
pressure means being so constructed and ar-
ranged that when one gripper engages with a
clamped bowling pin, it will stop while the other
grippers will automatically continue their move-
ment until they either engage standing bowling
pins or each other.

10. In an automatic bowling pin setting ma-
chine, bowling pin engaging, lifting and replac-
ing apparatus comprising, a support, ten pairs
of pin gripping members depending from said
support, ten pairs of cylinders for moving each
pair of pin gripping members together and apart,
pistons slidably mounted in each of said cylin-
ders, connecting mechanism for connecting said
pistons to the pin gripping members, and means
for simultaneously applying fluid pressure from

" a single source to all of the cylinders at one time
to bring the spaced pin engaging members of
each pair together in gripping position.

11. In an automatic pin setting machine for
use on bowling alleys, pin engaging, liffing and
replacing mechahism comprising, a carrier table
having narrow -elongated slots formed in said
table over each of the areas on a bowling alley
where pins are spotted, shanks mounted for move-
ment parallel to said table and extending through
said slots, elongated pin engaging members
mounted transversely at the lower end of each
of said shanks, means for lowering said carrier
table toward the bowling -alley to engage the
table with the tops of bowling pins standing on

the alley to hold the same against the alley, and -

means for bringing said elongated pin engaging
members into gripping engagement with the necks
of the standing bowling pins held against the
alley.

12. Automatic bowling pin gripping, lifting and
respotting apparatus comprising, -a platform
mounted for movement toward and away from
the bed of a bowling alley where bowling pins
are positioned, resilient material mounted on and
extending over substantially the entire under side
of said platform, pairs of parallel rectilinearly
movable pin engaging members extending helow
said platform for engaging the necks of stand-
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ing bowling pins, means for moving said plat-
form toward the alley to embed the heads of
standing bowling pins in said resilient material
to hold the pins free from lateral displacement,
means for moving the pin engaging members of
each pair into and out of gripping engagement
with the necks of standing bowling pins engaged
by -said resilient material, and means for moving
said platform and the standing bowling pins held
between said -pin engaging members and said
resilient material away from the bowling alley.

13. In an automatic pin setting machine for
setting bowling pins on a bowling alley, appara-
tus for gripping, lifting and replacing standing
bowling pins on an alley comprising, a platform
mounted for movement to and away from the
bed of a bowling alley, opposed pin engaging
members positioned above each of the ten pin
spot positions on a bowling alley, pressure means
employing compressible fluid mounted on said
platform for yieldably actuating each of said pin
engaging members independently to move said
opposed members in opposite directions into yield-
able gripping engagement with standing bowling
pins. -

14. In an automatic pin setting machine for
setting bowling pins on a bowling alley, apparatus
for gripping, lifting and replacing standing bowl-
ing pins on an alley comprising, a platform adapt-
ed to be moved to and-away from the bed of a
bowling alley, pairs of opposed pin gripping
members -extending below said platform, com-
pressible pneumatic means for yieldably moving
each gripper member independently along a pre-
determined rectilinear path, means for holding
standing bowling pins against the bed of a bowl~
ing alley, and mechanism for actuating said
pneumatic means to cause the grippers-of each
pair to move in opposite directions along their
predetermined paths of travel, to yieldably grip
between at least two opposed grippers any pins
standing in their path while they are held against
the bed of the bowling alley and apply a prede-
termined yieldable pressure against any pin so
engaged to effect a grip thereon, and means for
raising and lowering said platform to lift and
replace gripped pins on the bowling alley.

~15. In an automatic pin setting machine for
use on bowling alleys, pin engaging lifting and-
replacing mechanism comprising, a carrier table
constructed and arranged to travel toward and
away from the bed of a bowling alley, a pair of
opposed arms depending from said carrier table
at each pin spot position on the alley, pin grip-
ping bars mounted transversely on the lower end
of said arms and arranged in parallel planes ex-
tending lengthwise of the alley, means for mov-
ably connecting said arms to the carrier table and
offsetting the arms of adjoining pin spot posi-
tions with respect to each other to cause the ad-
joining arms to align with one another lengthwise
of the alley when the adjoining bars are back to
back and each bar engages the arm supporting
the adjacent bar when in their most open posi-
tion, and means for moving the opposed arms of
cach pair together to grip a pin between said pin
gripping bars and away from each other to re-
lease any pin gripped therebetween.

16. Apparatus for gripping, lifting and replac-
ing bowling pins on an alley comprising, a single
unitary platform mounted for movement to and
away from a bowling alley, rectilinearly movable
arms - depending from said platform, horizontal
pin engaging members mounted transversely on
the lower portions of said arms to form pairs of
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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 info 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 arm
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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