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Willis L. Wells, St. Louis, Mo., assignor, by
mesne assignments, to American Machine

and Foundry Com

pany, New York, N. Y., a

corporation of New Jersey
Application December 18, 1947, Serial No. 792,365
(CL 273—42)

9 Claims,
1

This invention relates to bowling pin setting
machines and more particularly to improvements
in mechanism for setting and resetting pins
upon the playing bed of an alley.

In the game of bowling, it often happens that
after a ball is thrown, pins are either knocked off-
spot or “walk” off the spots upon which they
were originally positioned on an alley prior to
the rolling of the ball.

Since the rules of the American Bowling Con-
gress state that pins should occupy the position
to which they move or are moved as the result
of the throwing of a ball, a problem is present
in the case of an automatic bowling pin spotting
machine of insuring that any standing pin or
pins are properly located in substantially the
same on or off-spot position each occupied be-
fore the next ball of a particular frame is rolled.

The problem of positioning ping correctly in
on or off-spot arrangement is solved by the
mechanism constituting my invention. This is
because I have provided means which grip and
securely hold bowling pins regardless of whether
or not they occupy on-spot position cn the play-
ing bed of a bowling alley. Therefore, after a
first ball of a frame has been rolled, if any pins
remain standing, such pins are gripped by my
improved spotting and respotting mechanism,
lifted clear of the bowling alley in order that
deadwood may be swept therefrom and returned
to proper on or off-spot position pending rolling
of the next ball of the frame, The range of
operation of the pin gripping units which form
an important part of the invention is such that
each unit is operative over a greater one than
has heretofore been possible.

My invention is also designed for simplified
operation in spotting and respotting pins on the
playing bed of an alley. The desired simplifica-~
tion is effected by utilizing the same mechanism
for both setting and resetting pins. That is, the
spotting and respotting table is provided with pin
holding elements, which when the table is moved
into a pin receiving position adjacent a pin
magazine, are operated to grip ten triangularly
positioned pins in the pin magazine. The table
is then moved clear of the magazine effecting
a withdrawal of ten gripped pins therefrom after
which it is moved into pin delivering position
adjacent the bed of the alley where the pins are
released from the holders and remain in spotted
position, triangularly arranged on the bed of the
alley when the table is moved upwardly to its
inoperative position above the alley. Following
the throwing of the first ball of a frame, if any
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pins remain standing, the table is moved down-
wardly, the pin holders are operated to grip on -
or off-spot pins, whereupon the table moves up- -
wardly and dwells above the alley bed. The alley
is'then cleared of deadwood or fallen pins. 'The
table then returns to pin respotting position ad-
jacent the alley. Pins to be respotied are released
by the pin holding elements and returned to their
on or off-spot positions on the alley, 'The table
then returns to inoperative position above the
alley.

Bowling pins may vary somewhat in height
because during the life of the pin, in order to
extend the life, it is necessary to dress worn pins.
The dressing operation may require the removal
of a portion of the pin at the base which means
that 2 pin dressed in this manner may not be as
tall as other pins in play. Tn order to insure that
pins to be spotted on the alley are lifted and
respotted thereon and properly held at all times,
the improved spotting-respotting table forming
this invention is provided with a pin handle
clamping surface located above the plane of
operation of the gripping elements. ‘This clamp-
ing surface preferably is a relatively thick re-
silient flexible material, such for instance as
sponge rubber or fibrous material which after
being compressed returns to its normal thick-
ness when released from compression. In this
manner the combined operation of the clamping
surface and the gripping elements insures .the
proper handling of pins being spotted and re-
spotted. .

it is an object of my invention to provide an
improved spotting-respotting device having sets
of pin gripping elements which are operative to
grip and remove pins from a magagzine for spot-~
ting, and also for respotting in on or off-spot
positions on the playing bed of a bowling alley.

It is a further object of my invention to pro-
vide a spotting-respotting table having triangu-
larly arranged sets of gripping arms, each of
which sets of arms is effective to firmly hold a
bowling pin, which table is operative to move
with pins held in the gripping arms from a source
of supply for spotting pins on the playing bed of -
a bowling alley and also to respot pins on the
playing bed.

My invention also consists in the provision of
2 novel spottinig and respotting table having a
resilient pin clamping surface which in conjunc-
tion with triangularly arranged pin gripping
units maintains bowling pins in proper triangy-
lar arrangement for spotting on the playing bed
of a bowling alley, '
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My invention also consists in the provision of
an improved pin respotting mechanism including
triangularly arranged sets of individually oper-
ated gripping elements which are actuated to
grip the necks of bowling pins and spot or respot
them on the bed of a howling alley.

My invention :also-consists in-the-provision:.of
a novel pin'spotting and respotting table mount-
ed for movement to and from a pin magazine and
the playing bed

of the alley.
with these and other objects not: specifically:
mentioned in view, the invention consists:in cer-

tain combinations and constructions which wilk

be hereinafter fully described, and then set forth
in the claims hereunto appended.

In the accompanying drawings whick . iHlus-
trate a preferred embodiment of the invention
and . form- a- part .of . this specification, and in
which like: characters -of reference. indieate the-
same .or-like parts:

Figure 1 is:a perspective view of my improved
bowling: pin spotting and respotting table dis-
closing-the pin gripping- mechanism in operative
arrangement;

Figure 2. is: a top. plan view of the spotting-
respotting. table shown in Figure 1; with parts
broken .away to illustrate- inoperative positions:
of the pin gripping arms beneath the table;.

Figure ;3 is-a side elevation of the improved
spotting and respotting table taken on line 3—3.

of Figure-2- disclosing the-operative relationghip.-

between .the table, the pin magazine and : the
bed.of the: bowling alley: upon which pins .are
spotted :and respotted;

Figure 4-shows the.table lifting and turning
mechanism;

Figure'5 shows the gripping arms-in their re-
spective inoperative and operative positions;

Figure 6:is-a sectional isometric view of a single
torque-spring. clutch used-in operating. and con-

trolling-the operation of each gripper:arm; and
Figure-7 is a- wiring diagram showing.a. suitable- 45

control circuit..
Referring to: the: drawings: which illustrate: a:
preferred

which: can be used for spotiing and respotting:
pins as:desired.: Device 18:is particularly;useful

in an automatic bowling pin setting machine-of-

the: type shown and-described in my co-pending
application;. Serial No.. 16,725, filed.- March 24;
1948; for Bowling .Pin:Setting Machine.

alley-22. While I have referred -to a. particular
type of -bowling: pin- setting machine, in which
my improved spotting-and/or respotting mecha-
nism:.is readily adaptable for use, it is. to - be
understood that it can: be.used in connection

with-any type of automatic machine, especially:
a-machine: utilizing the.same: unit for: spotting:

and; respotting .pins in on or off-spot. positions.
The term “table” as used hereinafter desig-

nates device. 18.and the several spotting. and re~

spotting units. operatively supported : thereon..
As shown in Figures-1 and 3, on the-underside.

of.the table 18; there are: provided ten:-sets -of-

pin_—grippinguarms;:my each aitached to a- shait
{4 projecting -downwardly, from: the. fop, - portion:

of table I8 through an opening: % in: & Cross-

of a bowling alley, which table:
can be employed for the dual purpose of setting.
and resetting bowling pins on the playing - bed-

embodiment-of the invention, reference:
character 18 indicates generally my: improved -
bowling.. pin spotting., and/or: respotting: device-

When -
employed in the machine referred to, device 18-
performs the -dual function of spotting and re--
spotting. pins- on the. playing- bed of a:bowling:
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frame member |7 located above each of the sels
of arms (0. Secured to the underside of table
{8 is 2 pin head clamping member i6. Although
member {6 can be formed as a single unit, in the
preferred form illustrated in Figure 1, member 1§
is made up of four substantially rectangular
parts- each - securely fastened: by any - suitable
means to. the undérside of ‘table:18:between cross
members 17. Member 16 is preferably made of &
vesilient or readily compressible material which
after being compressed readily returns o its
original thickness when released from compres-
sion: Forthisreason it is preferred to use sponge
rubber; felt; compressible fabric or other suitable
matberial..

The several sets-of arms {0 are mounted on the
underside.of table.18 in generally triangular ar-
rangement’ corresponding to the customary
spotted:positions of bowling pins on the playing
bed of a bowling alley. As illustrated somewhat
disgrammatically -in: Figure 5, each- gripper: set
includes. four- opposed:: pin holding or: gripping:
arms 18.secured to-vertically suspended,:shafts:
{4. The arms are.so mounted.and arrangedthab.
they form the.general arrangement of a rectangte
within which is located .a. bowling,:pin 12. The::
four-arms are so. mounted that two opposed arms:
{8 mounted on diagonally,opposite shafts 14 cor-
operate as a pair and grip opposite sides: of.the:
handle of a-pin. As illustrated. in Figure 5,.the
arms- 10-of each set of. arms.normally- 0ccupy:
full line positions. disclosed.in Figure-5. If:pins-.
are on-spot when the-arms: are: moved to-opera--
tive or gripping positiom, they.assume the- posi--
tions shown in Figure 5.in dotted lines.

The. length -and positiens.-of the:several-arms:
{§ forming. each gripper set: are.: such. that. a.
greater area.of the playing deck. of. the alley,
can be covered by the arms.forming-the. ten. tri-
angularly positioned sets.of arms 10. This is.de=--
sirable because during the- play. of- the:game,,
especially after the. first.-ball of a-frame is rolied,,
it oftens happens.that a.standing- pini.walks, or
is knocked or otherwise. displaced .off-spot. Oc--

_casionally it-happens that such.a pin- ocecupies-

a position relatively remote from its:usual spotted:
position. This condition -gives:rise to: a;-serious
problem -in automatically -lifting- and respotting:
such pin. By providing.feur:elongalted -arms. 10

of suitable length, as. shown.in Figure 5, and:’

ten such sets. of .arms: 18 it-is-possible-to cover:a:
greater area-of the-actual playing-deck; of the:
alley than has heretofore-been possible and:ac--
curately-grip, lift :and respot-on or. off-spot - pins :
thereon.:

Arms 10 preferably are-covered with a resilient:
covering, such as-rubber, which provides; are-
silient yet- firm grip -and. assists ‘in:-the holding:
and accuraie repositioning of pins to'be respotted.
This covering also: lessens dariger.of . damage.and::
moving of the pins:

Referring. to. Figure: 1; which::shows: arms: [0+
gripping a pin, it will be:seen: that the four-grip=-
per arms: | §-of each:unit-are so mounted on shafts;
i4 that opposite: arms-are inthesame “horizontal.
plane: This means:that: the- remaining- pair-of.
arms - 10 are-in a parallel iplane;either. above or:
below-the plane of therabove: mentioned: opposite
or-opposed.-arms.

The planar arrangement of ‘the- opposed. pairs
of arms {8.allows uncbstructed: movement: of
opposite: arms:. {0-toward each: other: regaxdless-
of ‘whether or not'there is a- standing pin-to.be.
gripped : thereby.. If:a .pin: is-standing;, further-
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the surface of a standing howling pin. Mecha-
nism for accomplishing this result will .be de-
scribed hereinafter, If no bowling pin is present,
the travel of the opposed arms 19 continues until
their front edges engage whereupon motion
ceases.

The arrangement deseribed permits the four
arms {§ of each set tc move freely into and out
of gripping engagement with the neck of a bowl-
Ing pin {2 whether it be in on or off-spot position
on alley 22. Tt is obvious that if table 18 is being
used for spotting alone, each of the arms {0 will
assume the substantially uniformly spaced grip-
ping position shown in dotted lines in Figure 5.
If the table I8 is being used for respotting also,
on-spot bowling pins 12 being lifted for sweeping
of the alley and subsequent respotting will be
gripped substantially as shown in Figure 5. If
some pins remaining standing are in off-spot
positions, arms {0 will move in accordance with

the off-spot positions occupied by such pins. The

brovision of four arms is desirable because it
makes possible a very firm gripping engagement
and a more rigid holding thereby resulting in
greater accuracy in spotting or respotting of pins
on an alley.

As mentioned hereinabove, each of the several
arms {§ is secured to a torque shaft {4 mounted
for rotary movement in table 18. As shown, each
arm is secured to the free end of its shaft (4
although, if desired, it could be located along
the shaft. The several shafts {4 are mounted
for individual and independent movement in
order to move arms I carried thereby into and
out of engagement with bowling pins to be
gripped for spotting and/or respotting. Since
the several shafts are mounted and operated in
the same manner, it is considered that the de-
scription of the construction of the mechanism
for actuating a single shaft will suffice to cover
all of them.

A reference to Figure 6 shows that the upper
bortion of shaft 14 which projects upwardly
through opening {5 in cross frame member. i1
is provided with two enlarged parts 19 and 21.
Part 19 is rotatably set in a bearing formed in
the lower part of base housing 31. Enlarged
part 21 which is spaced from part {8 is rotatably
seated in a bearing formed at the top of base
housing 81. Part 2i (as illustrated in Figure 6)
is provided with a suitable seat 23 to which is
clamped a flanged portion of casing 33 having
a cylindrical skirt extending downwardly over
and spaced from base housing 3i in order to
allow a spring 386, referred to hereinafter, to be
located therebetween. Mounted upon another
cylindrical part of casing 38 is a ball bearing 33.
A'nut 25 threaded on the end of shaft 14 secures
the several parts, just described, in driving or
turning relationship. Enecircling casing 38 is a
spring 34. One end of spring 34 is attached to
casing 33; the other end is secured to the hub
31 of shaft operating arm 33 which is pivotally
attached by screw 32 to operating link 4.

Torsion spring 38, which is mounted between
casing 38 and base housing 31, is provided with
an upwardly projecting end extending into an
elongated arcuate slot 89 formed in hub 37. The
other end of spring 36 is located in a vertical
groove formed in base housing 21, Mounted on
base housing 3¢ is a pin 29 which extends up-
wardly into a slot 35 in casing 38.

The thus described torque spring clutch op-
erates as follows: When motor 28 through links
40 and 41 moves all gripper shaft operating arms
38 in the direction of the arrow (indicated in
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Figure 6), hubs 37T of arms 30, which are con-~-
nected through springs 34 to casings 88, move
the latter in the same direction for about 60°
when the travel or movement of each casing 38
is arrested by pin 29 contacting the end of slot .
35 in casing 38. At the same time the upward
projecting end of spring 3% has reached one end
of slot 39 in hub 37 and further travel of the
latter, in the same direction, causes spring 38,

‘which at, its lower end is secured to base housing

31, to expand and move into frictional engage-
ment with the inner wall of the cylindrieal sur-
face of casing 38, thereby effecting a locking of .
hub 37 and the therewith connected gripper shaft
14, which is clamped to casing 88 as described
hereinabove. The desired locking effect is ob-
tained in the last 30° of a bossible 90° movement
of gripper shaft operating arms 39. This locking
effect, of course, is broken as soon as motor 28,

‘through links 48 and 4§, causes arms 33 to move

in the opposite direction.

During the operation of table {8 when pins
are to be gripped for spotting or for respotting
all of the shafts {4 are turned simultaneously to

:move arms {8 into engagement with the neck

pbortions of pins to be gripped for spotting or
respotting as the case may be. The several shaft
operating arms 33 are connected to links 20 (Fig-
ure 2). Intermediate links 41, pivotally con-

~hected to projections 42 formed on five of shaft

rocking arms 39 assist in the simultaneous op-
eration of all of the arms 38, of which in the
illustrated embodiment there are forty. A link
4% connected to an arm 44 of one of the shaft

woperating arms 39 is pivotally connected to lever

48 secured to shaft 45 of the gear reduction sys-
tem of reversing motor 28. From this it follows
that when pins are to be gripped and held by
arms {8 for respotting, shaft 46 is driven in one

.direction by reversing motor 28 which effects

simultaneous rocking of all of the arms 20 and
a concurrent turning of shafts {4 to move arms
18 into gripping relationship with bowling pins
to be spotted or respotted. At the conclusion of

_:the respotting operation, reversing motor 23 is
457

operated to turn shaft 4§ in the opposite direc-
tion, whereupon all of the gripping arms 18 are
separated and the pins which were held thereby
are left in on-spot or off-spot positions on the
gripping operation is
‘effected in the removal of ten ping from magazine
M (Figure 3) when table {8 is employed for spot-
ting. In this case, gripper arms {9 are main-
tained in operative relationship with respect to

--the handle portions of the ten pins held thereby

55

...release the pins in

80

‘until table {8 has moved into the position shown
in full lines in Figure 3 adjacent alley 22 when
current through motor 28 is reversed and the
several sets of gripper arms {8 are opened to
spotted arrangement on the
‘alley.

Referring to Figures 2, 3, and 4, it will be seen
that table 18 is of generally triangular forma- -
tion and is mounted for movement to and from

- the pin supporting section of g bowling aliey 29.

65

70

76

Table (8, which is positioned between kickbacks
20, is mounted on arms 64 which support pivots
65 on which the table may swing in moving from
magazine M with a set of pins to a spotting posi-
tion above alley 22. Each arm 84 is provided
with an extension 63. A stud 80, carried by each
of the extensions 63, is journsalled in a suitable
bearing of a side frame member 58 secured to
the inner wall of its respective alley kickback 29.
Thus, ‘the entire table is pivoted and permitted *

‘to swing towards and away from the alley bed, -



"
The:tworextensions §3:0f iarms 62 arerigidlycons-
neeted by means:of:a transverse: tubingror :shaft:
5%: whichi )i its: center: portion carries ~a:s moton:
bracket 49 to:which:isssecured goreversiblesmobor:

48; which: effects :all inecessary. movement of ‘the: 5%

tablezincident:. to spotting: and. respotting: bowls-
ing-pins:on:alley 220 Mobor: 48 idrives astranss
verse ishaft:52 supportediby suitable :hearingssin:
exténsions:63cof.arms :64: Toeach end of shaft:

& '

tonritszdiwell position:above theralleys Since:thes
mechanism:for-assembling:a-set of pins#in maga~-
zine-M: forms: no-specific- part ‘of ‘this: invention:
and-is-shown-and described in . my.above -men=--
tioned::copending: application, Serial No 16,725}
s further showing and description herein: isc
deemed unnecessary:.-

After a set.of pins has been placed on the:alléy-
in:spotted: triangular arrangement by’ means.of a

52:is:mounted a gear 54and & sprocket:56. When: 16! switableccontrol,. described hereinaftér, table: 184

gears 54:are-driven they will cause: tablel8 to ber
lifted in-a:vertical direction away from salleyv22-
through': the: meshing: off gears . 54 “on shaft: 52
with gear:sectors 5T rigidly attached to stationary-

ig;raised above:the alley clear:of the pins:to a-
height suchi.that: it-does not’in:any-manuer ob--
struet thesplayof: ther game: If all’ pins-are:
knocked: dowiwby: the: firstball of ‘a:- frame: and’

side:brackets: 58 on’ Kickbacks-2067 Sprockets 56° 15:: deadwood remains upon the:alley, it is then neces--

are.tracked: by:chains 627 enclosed inarms" 64:

Chains §2irunon -Griving sprockets <50 onshafts
61:journalléd in: free-ends:§%oflarms 947 Geéars-
66+.on-.shafts 61  mesh with :segments-68:fixedly~

secured:to stud shafts-65 mounted ontable: (8: 201

Pins 67 projecting from tablé f8‘engage-Openings:
§9rim: each -of :thessegments-68‘and aetias-spacers
and alsodnsure their permanent!nen-turning-re--
lationsHip to tablé -{82 Wiien-gears~ 85 are-ro=

saryvtorlift:any-standing pins:whether: in -on-or
offspot- position-on the-alley-so-thatithe déad=~
wood. cazw be: swept from the alley: and-guttérs-by:
anyy suitable - means: (not: showny’ after which
tabler [8is lowered: to+the position-indicated in:
full ilines.in-Figure :3"or to: respotting - position:

When pins-have returned ‘to: respotied o -oroff=-
spot:positions, motor: 284s reversed thereby caus--
ing shafts«14 to~swing:arms-i8~oub of gripping-

tated- they cause-segments-88-to turn-and as-a- ok: relation with-the:handle portions- of pifs ‘held:

resultithereof tirn tablé 18 so that as tablé-i8is-
being-liffed in -the manner: described to-the-pin
magazine M ittis -also turned by segments-§8:to
bring it to-atr upright-vertical position and there~

thereby. Motor &8 is then energized toreturn-
tablé- 18 tto its- intermediate: or- dwell’ position
above:ihe alley-pending-delivery-of the next ball
of. the. same frame. After the:second ball is-

by-locate it in pin receiving-arrangement relative 30 relied; aff deadwood or fallen: pins are-swept from:

to~the ends: of ‘the -ten -triangulatrized-pins pro-
jeeting: {rom - magazine:- Mi These pins; whieh:
are-located’on suitablé-supports 15+in -accurate
triangular arrangement, are pressed’ by resil-

ient pads’ | 6-against- back plate: 11+of ‘magazine 3

M and-while so held, reversing motor 28 is-oper=

ated-‘to- cause shafts (4~ to turm whereuponthe -
sets of ‘gripper~arms:{0-on table 1 8--firmly grip-
ard-hold ‘the ten pins inmagazine M. Motor 48

the-alleyvprier to the delivery-of a new-set’ of
pinsthereto,as in the:case:of a strike:

Tn the: operation of the mechanismy after ‘the-
first:halliis. thrown, push butten- 188/ ispressed.

8- This causes<the starting ‘of “a cam-control motor-

162:which .carries on its-shaft {04 a cut-eut cam

108, o gripper arm - control cam-{§8-and ‘a" table-
controlicam: 1105 Cam 106-is employed -for the"
purpose -of ‘supplying-current ‘frenr a power line-

is thenr reversed which causes arms 84 to-swing 40 { 147 through- a- contact: 112 to--motor- 102" after-

table 18 clear ofmagazine M’ carrying ten tri=
angularly arranged pins' which-are held‘*in-the
tens-sets-of “gripper arms~ 137 Due to” the coac-
tion -of sprockets §§;, chains: 62 sprockets-69 and:

the latter has been started by push button 100v
Cam: 10845 employed to control the running time

as-well as the-difection of ‘turning of ‘thie’ gripper™
arm actuating motor-28' through’ a-switeh' 116-

segments :68; table -i8-is swung into-a- horizontal 45, which; depending on the contact of 'the-high spot:

position ' relative .to" the ‘bed- of ‘alley” 22 so-that"
whien arms -84 ‘are- located: inthe position shown~
in falllines- in-Figure 3, the-ten -pins-carried by
thle-grippers-i§ are delivered-and-spotted in #ri-

{{8 or the low:spot- 120 of the camr with .the
switch:- causes motor28 to run-either. clockwise™
or counterclockwise; thus effécting a closing or an-
opening-ofthe-gripper arms i3 forgripping or-

anguiar'playing'arrangement"on the ﬂplay_ingibed'-50,‘,reléasing»' pifis.” Cam~ 1087 is also- provided with-

ofalley 22.

Mounted within each-side frame member 55’
are counterbalancing springs 10-having one end’
secured:to-a pin 12 and-the ‘ather-end: attached:

an intérmediate track- 121 which- keeps-switeh-
{18~ in°- a- neutral position; during" which" time"
gripped ‘arms- {§- remain- locked™ in . either  open’
or-closed 'position; Cam- {18 serves -the purpose

to an arnt 74 fixed.to'a shaft’'50° Springs 10 as= §§. of ‘controlling the running-time; .as well as the:

sist™ in- the even and ‘palanced movement: of. the-
table 18’ torand from magazine ‘M ‘andalley-227
The side-frame members 55 are’ secured to kick=
backs 20" by, angles 13, bolts 16 blocks. 78" and "~
bolfs 80.

In a two ball.per frame game, for example,
table 18 performs the function of respotting.pins.
after the first ball of a frame is thrown:except:
in‘the case of a strike. If‘a-strike’is made, or.all’"
pins are knocked down'by. the first 'ball of aframe,.
all falléen- pins on-the allgy or-im the gutters—are
swept into the pit by. any. suitable. means’ (not .
shown),; table 8 is moved by motor 48 through
a.suitable control,” described hereinafter; t6 the..
dotted ‘line position indic¢ated.in Figure 3 adja=
cent magazine M.where it receives a new set.of
pins:for- délivery to alley "22~ (as: shown in” full”
lines-in-Figure 3)., after which it .moves’ to-spot=
ting position” relative ‘to alléy 22 THe pins are.

directionr of’ rotatiom of table motor 48, which”
effécts- an ascending as well as.a descending.
mrovement ;of-tablé: 18" The high spots {22 on.
cam {10’ upon engagement. with switch i 24 ‘effect

60.an.upward movement: of table 18, while the low

spots 126 cause table {8:to  déscend. The.inter~
mediate track' 128 of .cam 1190 Keeps switch A28 10
a neutral position.which effects a dwelling. of
table. 18“in an intermediate position. above. alley

@5: 22; After the completion of the first ball cycle, .
" pump. 130 on.cam {88 breaks.contact 112, caus=

ing..a stopping. of cam .control “motor.i92, and.
readying the machine. for .the second “hall cyclé.
After the.second ball.is thrown, a.second cycle.

70. push button. 132 is.pressed. This causes.the start=

ing of ‘& cam contfol.motor.(34 which carries.on ..
its shaft 136 a.cuf-out cam. {38, a gripper .arm

control cam i4%.and a.tablé. control. cam . 142..
Cim 138is provided for the purpose of supplying.:

released by gripper arms 10 and table (8- moves -75. current from. the power.line. {14 through.a con--
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tact 144 to motor 134 after the latter has been
started by push button 132. Cam 140 is pro-
vided for controlling the running time as well
as the direction of rotation of the reversible grip-
ber arm actuating motor 28 during the second
ball eycle through a switch 146. The latter upon
contacting the low spot 148 of cam {4 effects
a closing of gripper arms {8 when removing pins
from magazine M, and the high spot 58 effects
the opening of the grippers when spotting a
new set of pins on the alley. The intermediate
track 152 of cam {40 keeps switch {46 in & neu-
tral position which effects the locking of the
gripper arms in either closed or open position.
Cam 182 is used for the burpose of controlling
the running time ag well as the direction of the
table control motor 48 which effects the upward
as well as downward movement of table i8. The
high spots 154 on cam (42 upon engagement
with switch 156 effect ag upward movement of
table 18; the low spot 158 effects a downward
movement of the same from the magazine M to
alley bed 22 during pin delivery in the second ball
cycle. The intermediate tracks (88 effect a dwell
of table 18 in its intermediate position, during
the second ball cycle. A bump 182 on cam (38
is provided to stop motor {34 at the end of the
second ball cycle.

In case a player rolls g strike he then presses
the second ball eycle button 182 which, as de-
scribed heretofore, would effect a setting of a
new set of pins on the alley.

Occasionally it is desirable for a player to know
which pins remain standing after the first ball
of a frame has been rolled, In order to inform
him which pins remain standing under such con-
ditions, each of two diagonally opposed shafts
14, of each set of four shafts 14 which comprise
a spotting-respotting unit, is provided with a nor-
mally closed switch Ti connected in a suitable
parallel circuit. Three barallel circuits, each in-
cluding its own lamp 86, are shown in Fig. 2,
When the two opposed arms 10 carried by the
shafts 14 provided with switches 11 move to pin
engaging position and do not engage a pin, both
switches T{ are opened. As a result, the parallel
circuit for this unit is broken and its lamp 99 is
extinguished, thus indicating that this particular
pin has been knocked down cr has fallen. The
operation of all of the other sets of four arms
is the same so that the player has an exact pic-
ture of which pins have been knocked down or
have fallen because when any pins are standing,
the lights corresponding to their positions re-
main lighted. There are ten lamps 9¢ arranged
in triangular formation in order to designate the
bresence or absence of pins occupying corre-
sponding positions on the alley bed.

As illustrated in Fig. §, each switch 7! is pro-
vided with an operating button 72 adapted to
project into a groove formed in the casing 38
with which the switch ig associated. The grooves
in casings 38 are of such length that so long as
a pin remains standing, at least one switch but-
ton 13 of one of the two switches 71 will not be
depressed to open the corresponding branch of
the parallel circuit. If there is no pin standing
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at any one spotting position, the arms 18 of the .

two sets of arms at that position will move into
éngagement with each other, in which case the
operation of casings 38 will be such as to open
both switches Ti thereby breaking the parallel
circuit including such switches to show the ab-
sence of a pin. By means of this structurs, if for
any reason a pin is so far off-spot that one arm

70
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10 of the pair of arms brovided with switches
cannot engage it, regardless of the fact that the
other arm 10 of this bair of arms and both arms
of the other pair of arms 18 engage and grip such
pin, only one switch Tf of the two switches pro-
vided can be operated. In the circuit shown in
Fig. 2, the circuit through lamp 8¢ remains closed
and it is evident that the Bin remains standing., A
suitable visible signal or annunciator, not shown,
having the ten lamps 98 arranged in 3 conven-
tional triangular pin spotting arrangement, can
be employed. This device can be of the general
type shown in Patterson and Rundell Patent
2,338,733.

The invention above described may be varied
in construction within the scope of the claims
because the particular embodiment, selected to
llustrate the invention, is but one of several pos-
sible concrete forms of the same. The inven-
tion is not, therefore, to be restricted to the pre-
cise details of the structure shown and described.

What I claim is:

1. A device for use in a bowling pin spotting
machine for spotting and respotting howling pins
on the playing bed of a bowling alley, comprising
a pin magazine, supports mounting said maga-
sine in fixed position in said machine, a frame,
means mounting said frame for swinging move-
ment to and from said pin magazine and saig
playing bed of saig alley, a plurality of pin grip-
pers carried by said frame, means mounting said
grippers in substantially triangular pin spotting
arrangement on said frame, operating mech-
anism including means for moving said frame
to locate said grippers in pin receiving posi-
tion adjacent said magazine, means for actuat-
Ing said grippers to grip the handle ends of pins
In said magazine, said operating mechanism
including means for moving said frame away
from said magazine to remove pins held by said
grippers out of said magazine and substantially
simultaneously turning said frame to dispose
said gripped pins in bosition for delivery to said
alley bed, and means operative after pins have
been spotted or respotted on said alley bed for
moving said frame upwardly to a dwell position
above said alley ked; control means for perform-
ing a first eycle of sequential operations of said
moving and actuating means to move said frame
into pin receiving position adjacent said masa-
zine, to operate said grippers to grip pins in
said magazine while said frame is positioned ad-
jacent thereto, to move said frame away from
said magazine and withdraw pins held by said
grippers therefrom and to substantially simul-
taneously turn said frame and locate pins held
by said grippers in position for placement on
said alley bed, and to operate said grippers to
release pins held in said grippers in spotted
playing arrangement on said alley bed, and then -
to move said frame to a dwell position above said
alley hed, and control means for performing 3
second cycle of seguential operations of said
frame moving means and said actuating means
to move said frame from said dwell position into
a pin grivping positicn above said alley bed and
tc operate said grippers to grip standing pins, to
move said frame and lift said standing pins held
by said grippers ahove said alley for removal of
fallen pins from saiq alley and to again move
said frame downwardly to respot said lifted pins
and oparate said grinper operating means to re-
lease said pins in respotted position and return
said frame to said dwell position above said
alley. : o :
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2. A bowling ‘pin spotting device comprising a
frame, <a plurality -of sels -of grippers imounted
on-the underside of said frame, means mounting
said frame for swinging ‘movement ‘between -2
pin magazine adapted 40 hold a set of bowling
pins in triangular arrangement and the playing
bed -of :an alley, means for locating said frame
with-said sets of grippers in position te grip said
pins in said magazine, means for operating said
grippers to grip said pins, means for moving
said frame with a set 'of pins held by said :grip-
pers away from said magazine to withdraw said
pins therefrom, means for swinging said {frame
through substantially ninety degrees and posi-
tioning the frame with the bases of said pins
adjacent said playing bed of said alley for place-
wment thereon, and -means for -operating :said
grippers to release said pins in playing positien
on .said alley.

3. In = bowling pin spotting device, & frame
adapted to be moved to-and.from a bowling :alley
for spotting and respotbing bowling pins in play-
ing :arrangement thereon, a plurality -of .sets :of
pin grippers mounted on the underside of said
frame, -each of said sebs including a plurality of
pairs «of -opposed jndividually movable grip-
ping-arms, means mounting said pairs-of arms in
spaced parallel planes, whereby the arms of -one
pair of arms engage opposite sides-of the handle
end -of -a bewling pin -and the arms of another
pair engage opposite sides of the handle-end of
said bowling pin at portions substantially at
ninety degrees from the portions of said pin en-
gaged by said first-named pair of arms, yield-
able .operating mechanism for moving each arm
to. pin engaging position, whereby said arm may
rest -substantially without movement against a
pin.held against movement, support arms mount-
ing .said frame, a pin magazine, mMeans in said
magazine for -supporting a plurality of pins in
substantially herizental planes and positioned
to be.engaged by said grippers, means for mov-
ing .said .support -arms to move said frame be-
tween .said pin magazine and said alley, means
cooperating with said last-named means for
turning .said frame to position said grippers in
pin receiving position adjacent said magazine,
or in pin releasing position adjacent.said alley,
and means for operating .said grippers to grip
said pins o be removed from said magazine and
to be .placed on said alley.

4. A bowling pin spotting and respotting de-
vice for spotting and respotting bowling pins on
the playing surface of & howling alley compris-
ing a frame, triangularly arranged pin holding
units mounted on said frame, a stationary pin
magazine mounted in a plane substantially at
right angles with the plane of said bowling alley,
pin supports in said magazine adapted to sup-
port a predetermined number of pins having
their longitudindl axes lying in substantially
parallel planes and with said pins positioned to
be. gripped and removed from said magazine,
mechanism for moving said frame through sub-
stantially ninety degrees ‘to and from said mag-
azine and said surface of said alley and sub-
stantially simultaneously turning said frame to
dispose the gripped pins in position for spot-
ting on said surface of said alley including a
reversing motor, and means responsive o the
movement of said frame into pin receiving po-
sition adjacent said magazine for operating said
pin holdets to grip pins to be spotted, and means
responsive to the positioning of said frame ad-
javent said surface for operating said holders
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when they -are positioned adjacent. said surfaee
to release pins to bespotted -or respotted on isaid
surface.

5. A bowling pin:spotting and respotting device
for spotting and respotting bowling pins -on the
playing bed of @& bowling alley comprising a
frame, supporting arms mounting said frame for
movement to and from said bed of said alley, &
plurzlity of sets -of bowling pin gripping arms
earried by said frame, a stationary pin magazine
supported in a plane substantially at-right angles
to the plane of _said alley, supports in said maga-
zine adapted to support a predetermined num-
ber -of pins with their longitudinal axes lying in
substantially parallel planes and with said pins
positioned to ke gripped, mechanism for moeving
said frame through an angular path .of substan-
tially ninety -degrees o -and from -said magazine
for spotting bowling pins-on-said bed, s2id mech-
anism including e reversing motor, fixed gear
gsegments,-and gears meshing with said segments,
said mechanism including means «driven hy said
motor controlling the movement of said frame
along said angular path relative to said maga-
zine and the bed of said .alley and substantially
simultaneously turning said frame {0 dispose-said
gripped pins in position for .spottingon said Jbed
of said alley, means responsive to the movement
of said frame into pin receiving position for.oper-
ating said sets of gripping arms when .adjacent
said magazine to grip pins to .be spotted, and
means operative in response to the .positioning
of said frame adjacent the bed of said bowling
alley when said sets of .gripping arms are pOSi~
tioned adjacent said alley bed o operate said
gripping arms to release pins to be spotted on
said ped of said alley, and mechanism for coun-
terbalancing said frame for uniform movement
to and from. said magazine and the bed of said
alley.

‘6. A bowling pin spotting device comprising a
frame, a plurality of seis of grippers .mounted
on.the underside of said irame,.a pin magazine,
means in said .magazine for supporting .a plu-
rality of pins in positions to be gripped hy said
grippers, means mounting said frame for swing-
ing movement between said pin magazine and
the playing bed of an alley, mechanism, for.swing-
ing .and simultaneously turning said frame to
jocate said grippers adjacent said magazine'in a
plane substantially ninety degrees to the plane
of operation of said grippers.in spotting and re-
spotting pins on said bed of the alley, means re-
sponsive to the movement of said frame into pin
receiving position .adjacent said magazine for
operating said grippers to grip said pins in said
magazine, means for moving said frame away
from said magazine and positioning said frame
in pin spotting position in a plane substantially
parallel with the plane of said alley bed, means
responsive to the positioning of said frame adja-
cent said alley bed for operating said ‘grippers
to release pins held thereby to spot said pins re-
moved from'said magazine on said bed.

7. A bowling pin spotting and respotting de-
vice for spotting and respotting bowling gins on
the playing bed of an alley comprising a frame,
triengularly arranged pin ‘holders mounted on
said frame and constructed and arranged to spot
pins in on-spot position and also to respot pins
in on and off-spot positions on said bed, a sta-
tionary substantially vertically positioned pin
magazine having means for supporting & . plu-
rality of substantially triangularized pins with
the handle ends of said pins positioned $o he en-
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gaged by said holders, and operating mechanism
including means for moving said frame to a pin
receiving station adjacent said magazine to en-
gage said holders with said handle ends of said
pins in said magazine, means for operating said
holders to grip said handle ends of said positioned
pins, said operating mechanism including means
for moving said frame with said pins held by said
holders away from said station to remove said
pins from said magazine and substantially simul-
taneously turning said frame to position said
frame in a plane substantially parallel with the
plane of said bed and adjacent thereto, and
means for operating said holders to release pins
and spot said pins on said bed.

8. The invention defined in claim 7 wherein
said operating mechanism includes means opera-
tive in response to the release of said pins from
said holders in spotted arrangement on said alley
bed for moving said frame to a dwell position
above said alley bed, and selective control means
for sequentially operating said frame moving and
holder operating means to move said frame
downwardly to spotting position adjacent said
alley bed, to operate said holders to grip on or off-
spot standing pins and to then move said frame
and said gripped pins upwardly to said dwell po-
sition whereby said bed may be cleared of stand-
ing pins, and to then move said frame to said
spotting position and to operate said holder op-

erating means to release said pins from said .
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holders in respotted positicn on said alley, and
then to move said frame to said dwell position.
9. The invention defined in claim 8 wherein
each of said holders comprises a set of individual-
1y operated opposed pin gripping arms, a normally
closed switch for each of two opposed arms of
said set of arms, a parallel circuit connecting said
switches, a lamp in said ecircuit, and means opera-
tive in response to the movement of said last-
named arms beyond positions where they normal-
1y engage a standing on-spot pin for opening said
switches thereby breaking said circuit and ex-
tinguishing said lamp.
WILLIS L. WELLS.
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