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1

"This invention relates to pin-handling mecha-
nism for bowling alleys, having particular refer-
ence -to automatic .mechanism of the type "dis~
pensing with manual attendants in the operations
of placing howling pins on alleys and removing
knocked down pins thereéfrom during and .be-
tween periods of play.

-In the game of ten pin bowling, the rules pro-
vide that a player is.allowed in a given “frame”
to roll two (sometimes three) balls over.the sur-
face of a bowling alley toward the standing pins
arranged .at the far end of the alley. .It is a
common occurrence that the first ball rolled by
the player, upon striking the triangular group of
standing pins, will.not knock down all the pins
but.that one or more of such pins remains up-
right, depending upon. how the rolled ball enters
and traverses the group of pins. The pins which
fall or topple over- often.remasin on the bowling
surface of the alley, and before the player can
roll again, it is necessary for the fallen pin or
pins to he removed.from the alley so that they
will not interfere with the second or.succeeding
balls howled by a player in .a . given .frame.
Usually the removal of fallen pins is .effected
manually, and such devices that have been pro-
posed for effecting such:.an operation mechani-
cally have not proved practical or commereially
useful so far as we are aware,

It is, therefore. an object of the invention to -

provide, in an automatic -system for gathering
and setting bowling vins, an  improved mecha-
nism, operative between intervals of ball rolling,
to ensage, grip and eélevate pins remaining in
a standing position on the alley in .order that
such pins may be held ahove.the alley. surface
and in such sraced relation thereto-as to. permit
the ping which have been knocked down by .a
rolled ball fo he removed.from the-alley surface:
and fellowing such removal of the prone pins,
to operate said mechanism so.as to. restore auto-
matically the untoppled or vertical pins.held by
said mechanism to their upright positions on the
alley surface, and releasing the mechanism from
engagement therewith to.present the pins.to the
bowler "for further play.

Tt is another object of the invention to provide
bowling vin gripping, raising and. lowering mech-
anism of the character set forth.and wherein said
mechanism is so constructed that pins.gripped
.and handled thereby are vestored, after previous
gripping and elevation, to substantially exactly
the same positions on the bowling slley .as the:
pins assumed immediately.prior.to having .bean
engaged by said mechanism.
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In connection with this latter object, it may be
noted that often during the game of bowling,
the first ball rolled in a given.frame will leave,
upon penetrating a group of such pins, one or
more pins in an upright position. ‘Such an up-
right pin (cr pins) quite often is dislodged ldt-
erally with respect to its normal or “spot” posi-
tion on the alley, and its final standing position
may be either favorable or unfavorable to further
play on the part of the bowler. Therefore, it is
important that after.the prone pins have been
cleared from the alley, that the elevating mecha-
nism should function to restore the upright pin
(or pins) .gripped thereby to.the precise position
which the .same.occupied immediately before be-
ing engaged by.the mechanism, and, in.accord-
ance with the present invention, improved means
are provided for.carrying.out such an.operation
in.a purely automatic manner.

For a further understanding of the. invention,
reference is to be .had to the following descrip-
tion and the accompanying drawings, wherein:

Fig. 1 is a top plan view of the bowling pin-
lifting mechanism comprising the present inven-
tion; .

Fig. 2 is a front elevational view of the pin-
lifting mechanism and showing the associated
Jbowling alley in transverse section;

PFig. 3 is a side elevational view of the pin-lift-
ing mechanism and disclosing the associated alley
in vertical section;

‘Pig. 4" is a vertical transverse sectional view
taken on the plane indicated by the line 4—4.of
Pig. 1;

Fig. 5 is a vertical transverse sectional view
taken on the plane indicated by the line 5—5

-of Fig. 4;

- Fig. 6 is a vertical sectional view taken through
‘one of the fluid actuated cylinders for operating
the pin-gripping means, the plane of the figure

‘being indicated by the line 6—§ of Fig. 5;

Pig. 7 is'a detail sectional view on the line: 71
of Fig. 1;
Fig. 8 is a sectional view on the plane disclosed

"by the line 8—8 of Fig. 1;

Fig. 9 is a sectional view on the line 9—9-6f

‘Pig. T;

Pig. 10 is a diagrammatic view disclosing the
electrically controlled fluid actuated means for
the operation of my improved bowling pin rais-
ing and lowering mechanism;

Fig. 11 is a vertical sectional view disclosing - a

‘moedified type of pin-gripping mechanism;

Fig. 12 is a sectional view on the line 12—12
of Fig. 11.
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The automatic bowling pin gripping and rais-
ing and lowering mechanism constituting the
present invention is adapted primarily for use in
conjunction with automatic pin-gathering and
setting machines which dispense with the services
of manual attendants or pin boys employed in
most bowling establishments. The present in-
vention, however, is concerned with a pin grip-
ping and raising and lowering mechanism for use
in conjunction with such systems, whereby to
permit pins which have been knocked down dur-
ing play to be removed from the alley without in-
terferring with the active positions of upright
pins remaining on the alley after a given play.
Therefore, the present disclosure is limited fo the
pin-gripping, raising and lowering mechanism
per se without reference to other asscciated
mechanisms, such as pin-gathering, setting and
ball-returning devices, although it will be under-
stood that the present invention is adapted for
use in conjunction therewith.

In the drawings, the numeral | designates the
pin-receiving region of a standard bowling alley,
the alley being composed of the hardwood floor-
ing 2 supported on suitable base members 3.
end of the alley terminates in a pit 4 in the bot-
tom of which may be arranged an endless con-
veyor 5 adapted to convey pins removed irom the
alley to the hopper of a pin-setting mechanism,
not shown. At each side of the flocring 2, there
may be provided the usual ball gutfers & and,
adjacent to the region I, the alley is provided
with upstanding side boards 7.

Mounted upon the upper edges of the side

boards 7 are stationary, horizontally disposed

tracks 8, the latter being formed with open sided
channels 8. Movably received within these chan-
nels are rollers {0 which are provided at spaced
intervals on rails 1{ which depend from a hori-
zontally positioned bed plate [2. This plate is
shiftable longitudinally of the channels provided
in the tracks 8 in order to bring the pin-gripping,
raising and lowering mechanism constituting the
present invention into vertical registration with
the pin-~receiving region of the bowling alley and,
also, when shifted, to bring the pin-sefting mech-
anism carried thereby, and which has not been
illustrated herein, into selective registration with
the region {.

Mounted upon the upper surface of the bed

plate at the forward edge of the latfer is a plu- -

rality of spaced bearing brackets (3, the latter
supporting for rotation a horizontally disposed
shaft 14. Fixed to this shaft at one end thereof
is & wheel {5 having a plain circular and un-
toothed peripheral edge. Linked as at 1§ to the
wheel 15 and trained about the periphery of the
latter is one end of a chain 17, the opposite end
of this chain being pinned as at I8 to the outer
end of a piston rod {9. The inner end of this pis-
ton rod is connected with g piston 20 which is
mounted for movement in a cylinder 21, the said
cylinder being mounted on the upper surface of
the bed plate {2 contiguous and parallel to one
of the side edges thereof. A fluid under pressure
enters and leaves, through the opsration of suit-
able valve means, the ends of the cylinder on op-
posite sides of the piston 20 (Figure 10), in order
to effect controlled reciprocation of the latter. It
will be observed that the reciprocation of the pis-
ton imparts movement to the chain i7, and since
the latter is connected with the wheel 15, con-
trolled rotation may be imparted to said wheel
and its shaft 14.

Also mounted on the shaft {4 for rotation
therewith are a plurality of wheels 22, corre-
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sponding to the wheel 15. The wheels 22 have
secured thereto the forward ends of a plurality
of chains 23, four in number. The forward pair
of the chains 23 pass downwardly through guide
openings 24 provided in the bed plate {2 and at
their lower ends are connected with eyes provided
in the upper ends of a plurality of bolts 25, these
bolts having threaded engagement with a ver-
tically adjustable, horizontally disposed pin-lift-
ing frame 25. Also, the rearwardly extending
pair of the chains 23 pass around rollers 27 sup-
ported by bearing brackets 28 mounted on the
upper surface of the bed plate 12. After passing
around the rollers 21, the rearwardly extending
pair of chains 23 are directed downwardly
through openings 29 formed in the bed plate and
have their lower ends, in turn, connected with
eyes provided in the upper ends of a pair of bolts
30 which have threaded connecticn with inter-
mediate portions of the pin-lifting frame at the
sides of the latter.

The frame 256 is guided for confined vertical
movement by the provision of a plurality of ver-
tically disposed rods 3!. The lower ends 32 of
these rods are diametrically reduced to provide
seating shoulders 23, Figure 3, the reduced lower
ends extending through openings provided in the
frame 26 and being threaded for the reception
of securing nuts 34. The upper ends of the rods
31 are slidably received in bushings 35, which are
carried by the bed plate {2. Sccured to the upper
ends of said rods are adjustable collars 38, which
engage with the upper surfaces of the bushings
35 to limit downward movement of the frame 28,
the said collars being held in fixed positions on
the upper ends of said rods by means of set screws
37 or their equivalent. Preferably, four of the
rods 81 are used, the same being connected with
the four corners of the frame 26.

The pin-lifting frame 26 is provided with a
plurality of rectangular openings 88, which are
arranged in triangular order so that they will
register with the spotted positions of the ten pins
P placed at the end of the alley {. At the sides of
each of these openings, the frame 28 is provided
with fized horizontally ex‘ending T-shaped bars
39, the lower edges of these bars being connected
as at 48 with removable and stationary horizon-
tally extending strips 4i. The strips 4§ coact with
the bars 28 on each side of each of the openings
38 to form channels 42. See Figures 7and 9. For
each of the openings 38, the channels 42 asso-
ciated therewith carry longitudinally movable
runners. The upper and lower edges of each of
these runners are provided with ball-retaining
strips 44, the latter receiving antifriction ball
bearings 85 by means of which the runners move
freely in their respsctive channels. Each com-
plemental pair of runners carries the diametri-
cally reduced ends of a bowling pin gripping rod
56, the latter extending transversely across the
opening 38.

The rods 5% are positioned in openings pro-~
vided in the lower ends of a plurality of rod-
actuating arms 57. A pair of these arms is
arranged at each side of each of the frame open-
ings 38. The upper ends of these arms are
pivotally mounted on bolts 58, the latter passing
through registering openings provided in ears 59
which depend from a plurality of cross plates §0.
Intermediately of their length, each of the plates
68 is formed with an opening for the reception
of g circular extension §1, the latter being inte-
erally provided on the base members 62 of a
plurality of vertically disposed cylinders 63.
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‘Fhesecylinders:arezarranged-centrally:above:the
openings 38:oftheframe:26zand:project through

_rectangular openings-64-provided in-the bed-plate
42, :By means:of the runners-43 and the arms
#91,:the cylinders-may move longitudinally:of-the
openings -64 :from-one .end of :the ‘latter .to the
other, depending upon the positions of the stand-
ing bowling: pins:gripped by the rods 56.
- ‘Therextensions-61-of the: cylinder:base - mem-
bers may be provided with fluid-retaining pack-
ings 65 'which-engage with-slidable piston rod.-58
of-each: of .the-cylinders §3. The upper .end of
-cach:rod €6-is shouldered- for .the reception of:a
piston 67 -slidably -mounted .in each -cylinder.
daech of “these pistons carries . flexible -packing
disks-€8, which-engage with the internal cylinder
:walls;zas usual,-to_prevent: fluid seepage from one
-gide-of each; piston- to the other, these disks being
‘held . in ;place by means of clamping rings -69.
{The :upper end of each of the ccylinders $3 is
provided with -a removable top: closure member
10, -each .of .the -latter being .joined with the
-associated:base ‘member 62- by means of vertical
-tierbolts . 71. The . base member-62 and:-the top
member 18 of each cylinder are provided with
fluid passages 72, -which :communicate with
valved.-fluid conducting lines-13, whereby a:fluid
‘may. be delivered under -pressure,.as desired, to
£ither end of -each.cylinder to:control the diree-
tion of .movement-of ‘the piston 67 :contained
therein,

“The lower -end of -each :of the :piston:rods 86
s -connected -with a -cross head -74. The outer
.ends of these.cross.heads terminate:in lateral
extensions which -are -apertured :to -receive -holts
:16. The shanks of -these bolts -are .received in
elongated -slots 76.provided.in the four-arms 57
associated with each:of .the.cylinders.83. -Also,
the shanks. of :the bolts 15 rpass through .aper-
tures formed in links 77 arranged -at.the.outer
sides of the.arms 57.

The cross plates 60.are-provided.-with depend-
ing :guide.pins -78. 'These pins are received in
openings:formed in each of the:cross heads:14,
the upper ends of said-pins being shouldered and

provided with reduced threaded extensions which 49

project through . openings provided .in the.cross
‘plates. These threaded. extensions receive.nuts
.19 which.-hold the pins;in rigid.positions in: con-
nection with said cross.plates. It will be.evident

that .the pins constitute guides providing for ¢

confined -vertical :movement .of. the .cross :heads
T4, preventing -turning .or twisting thereof .as
the same.are raised or lowered by the. operation
of the.cylinder pistons.

.Carried by the pin-lifting .frame 2% on .oppo-~
‘site sides.of .each of .the . openings 38 tharein .is
2 pair of extensions. 89. The.inner faces of these
extensions .are provided with verfical.channels
81, (Figure 7) which receive _antifriction eéle-
ments 82.mounted.in openings:formed. in rétain-
ing strips 83. These strips are fixed to the.outer
surfaces of upright bar extensions 84 formed at
their lower ends with pin-engaging heads - §5.
‘Normally, the heads 85 are seated by means of
stons 86 which are secured “to the uprights 84
-and engage the.upper surfaces of the frame 26.

“When the ‘frame 2§ is lowered by the opera-
tion -of the cylinder 2i-and .the rotation -of the
‘shaft 14, the ensuing downward movement causes
‘the ‘heads 85 to-engage with ‘the upper -ends of
“the "bowling 'pins 'P whi¢h remain -standing -on
“the-glley 'i. ‘This engagement -stops the ‘descent
6f ‘the engaged “head -or ‘heads during “further
‘downward ‘movement of “the “frame “26. TIf ‘the
‘howling pin-or-pins below-a given head should be
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6
‘ina prome:position,as shown:in Fig: 2,:the-oper-
‘ational-position :of~such:a head with-respect to
the “frame :26 remains undisturbed. However,
when-one-or more:of the heads 85 contacts the
end-of.a 'bowling:pin in registration :therewith,
during the:.descent of the frame’ 26, the bar ex-
tensions 84, as'shown in Fig. 7, come into:engage-
ment with:an operating plunger 81 of a circuit
controlling -switch 88. "~These switches are
moeunted. on:the upper- edges of the frame exten-
sions .88, -there-being one of .such switches for
each: of the-cylinders:-63.

‘When upright :pressure, due to the-presence
of:arstanding pin P raises.the head 85 to nearly
its smaximum vertical limit, -a spring 89, which
is seeured-to-the-extension: 84, comes into contact
with theswitchrplate 88a, the latter being mount-
€d :on the upper :end -of the upright 80. Under
these :conditions, the spring: 89 compresses:and
imparts holding pressure to the pins P as well
as ccushioning the engagement of extension 84
‘with the-switch plunger :88. Such engagement
operates-one or:more of the switches to complete
one-orrmore of-a plurality of electrical circuits
180, Included.in these circuits is a solenoid valve
@1 -which -controls the flow of fiuid under pres-
sure-to ‘each-of the cylinders 63 in order to force
the:pistons 67 therein downwardly. While fluid
under-pressure: is thus introduced into-all of the
cylinders:§3-simultaneously, it is only those .cyl-
inders which-are disposed above standing bowling
pins :P-that functien to close the arms 57, so
that ithe gripping ‘rods 56 may be brought into
engagement with -the -head portions. of standing
bowling -pins to:grip the latter, since the heads
@5 when in. their lowered position prevent inward
movement of the pin-gripping rods 586.

‘When this engagement has been secured, the
Tow -of :-the ractuating ‘fluid to the cylinder 21 is
reversed, so that the shaft 14 will be rotated in
asdirection to elevate the frame 28, and, together
therewith, the:-bowling pins held in contact with
the: arm-carried rods -58. The bowling pins so
gripped-gre-raised from the alley floor a suitable
distance, for example, 12 inches. With the bowl-
ing pins so elevated, and the frame 2§ retained
in:a-stationary position, the fallen pins may be
removed ‘from the alley surface by any suitable
means, not:shown. - Following the removal of the
fallen pins, the frame 2§ is again-lowered to re-
deposit the vertieally disposed pins held thereby
ion ithe 'alley surface. "When so replaced, the
cylinders 63-are actuated to release the pins and
the frame 2§ is again elevated to its normal or

5 starting position.

A particular feature of the present invention
resides ‘in-the fact :thdt the pins gripped by the
mechanism ‘are redeposited on the alley surface
in-substantially exactly the same positionsas they
occupied ‘immediately prior to their initial en-
gagement with the arm-carried rods §6. Thus
when a:bowler delivers the first ball of a given
frame, it -often happens that one or more pins
will remain standing. The standing pin may be
dislodged -from ‘its original position by the de-
livered ball, and this position may be favorable
or unfavorable to the bowler when the second ball
of“the frame is rolled. Therefore, the pin-hand-
ling mechanism comprising the present inven-
tion has been so.designed that when the standing
pin or pins-are elevated, as-described, to permit
‘of the-removal of ‘the-fallen pins, the said stand-
ing pins-will be returned to the alley in virtually
‘the same:positions-as they occupied prior-to lift-
ing “thereof. ‘It “will be ‘understood -that ‘these
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positions of the pins, for reasons specified, may
be laterally offset with respect to the normal or
spotted positions which the pins occupied prior
to the rolling of the first ball of a given frame.

For example, as shown in Fig. 4, as the frame
26 descends, a bowling pin positioned as at the
far right of Fig. 4 contacts one of the heads 85
immediately thereabove, arresting the descent of
the engaged head and closing the electrical cir-
cuit 80 associated therewith to cause actuation
of the pistons contained in the cylinders 63. The
descent of the piston rod §6 immediately above the
pin-engaged head first causes the arms 57 to oper-
ate so that the rod 56 thereof at the left of the
pin so engaged comes into contact with the bowl-
ing pin. Since the pin cannot move laterally, as
it is clamped by the head 85 engaging therewith
on the floor of the bowling alley, the left rod 56
stops as soon as it engages the bowling pin.

Thereafter, further descent of the piston over the

engaged head causes the rod 56 at the right of
the bowling pin to move a considerable distance
. inwardly before it engages said pin. This move-
ment, through the use of the ball bearing run-

ners £2, is easily effected, and it will be observed :

that the cylinder 63 over the engaged head shifts
laterally with the movement of the rod 56 at the
right of the engaged pin, such shifting move-
ment of the cylinder continuing until its axis
is in vertical registration with the engaged pin.
By this arrangement, the standing pin is gripped
by the apparatus in the position which it occupies
on the ficor surface of the alley, is lifted and
then restored to the alley surface without lateral
displacemsent. Each of the heads 85 may possess
dimensicns of the order of 9 by 1015 inches, so
that considerable lateral dislodgement of the
standing pin or pins may take place and yet
vertical registration of the head or heads 85
therewith retained.

During the descent of the frame 2§ toward
its pin-engaging position, if it should happen
that a standing pin is aligned vertically with
those portions of the frame 26 marginally bound-
ing the openings 88 therein, further descent of
the frame 26 is arrested auftomatically. This
is accomplished by means of a switch-actuating
grid 32 which is supported for limited vertical
movement by and beneath the frame 26 by means
of headed pins 83. The bars of the grid 92 are
so disposed as to register exactly with the bar
elements 26a of the frame 26. The engagement
of the upper end of a bowling pin with the grid
82 causes an adjustable screw or screws 84 to
contact a movable operating plunger 9% of one
or more circuit-controlling switches 96 carried
by the frame 28. A plurality of the switches
%5 may be used to compensate for variations in
position of the grid §2 from the horizontal. Such
operation of one or more of the switches 96 in-
terructs an electrical circuit 87 in which a sole-
noid valve 8% is positioned, the valve 98 being
employed to.control the flow of fluid under pres-
sure to the cylinder 21, thus causing the closure
of said solenoid valve and preventing further
descent of the frame 25 and the mechanism car-
ried thereby.

To supply the cylinders 24 and 63 with fluid
under pressure at timed intervals, there has been
provided, as shown in Fig. 10 a diagrammatic
view of the electrically acfuated hydraulic con-
trol mechanism. This mechanism comprises an
oil reservoir 168. Mounted on this reservoir is an
electric motor 18¢ which operates a pump 102.
The inlet 183 of this pump extends into the body of
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liquid contained within thereservoir, while thedis-
charge side of the pump leads, as at 104, {o a
combined pressure relief valve and gauge (05,
Under normal pressure conditions, fluid passes
from the valve 105 through a pipe line 106, which
leads to a slide valve {81. The valve 107 is pro-
vided with a stem 108, one end of which is con-
nected with a spring 189, while its other end
functions as a core or armature in-the solenoid
88. The sclenoid 98 is positioned in the elec-
tric cireuit shown at 97 and this circuit is closed
by a relay switch 110, the latter having a coil
f{! joined with a circuit 112. This circuit is
energized by the bowling ball striking the back-
board, not shown, of the bowling alley. The
impact of the bowling ball on the backboard op-
erates a switch which closes the circuit {12, thus
exciting the coil 111 of the relay switch and caus-
ing the latter to sustainingly hold the head 110
of the switch in a position to close the circuit
87 until the coil 1i{ is deenergized. Also posi-
tioned in the circuit 97 is a normally closed
switch {13 which is responsive to fluid pressure
transmitted through the pipe line {14 leading
from the valve 107 to one end of the cylinder 21.

It will be evident that when the relay switch
110 is closed, the solenoid 98 will be energized,
atiracting the stem 188 of the piston valve {07
against the influence exercised thereon by the
spring 189. This causes the valve {87 to be posi-
tioned so that fluid under pressure will be trans-
mitted through the line 188, valve (87 and the
pipe line {4 to the cylinder 2!, advanecing the
piston 208 in said cylinder in a direction to cause
the lowering of the pin-lifting frame 25. As-
suming that one or more bowling pins remain
standing on the alley surface {, such standing
pin or pins will engage with the heads 85, and
during descent of the frame 26 toward its fully
lowered position, the extensions 84 of said heads
will engage the switch or switches 88 in registra-
tion with the standing pins. This operation
completes the ecircuit 80 in which the solenoid 81
is located. This solenoid is employed to operate
a balanced pressure sliding valve 116, the stem
{11 of said last-named valve being at one end
formed to constitute the core or armature of the
solenoid 91, while at its other end, the stem 117
is retracted when the solenoid is deenergized by
a coil spring 118, When one or more of the
switches 88 is closed, the circuit 80 is complete,
energizing the coil of the solenoid 98¢ and at-
tracting the stem (17 of the valve {i6 to cause
fluid to pass from the pressure line (8§ and
through a communicating branch {48, through
the valve 116 and thence through the pipe con-
nections T3 to the upper ends of each of the cyl-
inders 63. Thus with the frame 28 in its lowered
position in registration with one or more stand-
ing bowling pins, means are provided whereby
the pistons 67 in the cylinders 63 are moved down-
wardly to bring the rods 5%, as previously ex-
plained, info gripping contact with the upper
end portions of the standing pin or pins. As the
fluid pressure builds up on the pressure switch
113 by the continued operation of the pump 102,
the switch 113 is opened to break the circuit 97,
thus deenergizing the solenoid coil 88 and divert-
ing the flow of fluid from the pipe extension 114
to the pipe extension 1{5, which causes reverse
movement of the piston 28 in the cylinder 21 and
elevates the cylinder frame 286, carrying with it
the engaged bowling pin or pins. Fluid pressure
on the switch {13 is maintained by the closing of
the valve {07 with respect to the pipe line f{{4.
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When: the cylindér frame- is: thus: elevated: a
sweeper:mechanism; not herein 'shown, functions
to - remove the fallen pins from the surface | of
the bowling-alley, and upon return:movement of
- this:sweeping: mechanism:to its normal or initial
position, the circuit: 97 is again:closed: to cause
the frame 26 to déscend. through movement: of
the piston 28; When. the: pins:supported. by. the
rods 58.and arms 57 are redeposited on the alley
surface: I, the solénoid” &l: is deenergized.by. the
opening. of the circuit 88 through the operation.of
an.automatic sweep- mechanism; not shown; and
the valve ({8, under the influence of the:spring
i18; assumes a: position providing: for upward
movement of the pistons 67: in.the cylinders:63,
releasing the pins: on the: same:spots from which
they were removed by the.previous operation:.of
the gripping and lifting: mechanism.. By the.op-
eration of the pressure:switch {13; which:is:open
as. the result of. building. up:of fluid pressure
thereon as described hereinabove, the: cireunit: 97
is:then.opened.and the. cylinder: frame:is-again
elevated to-its. mormal or.raised: position,. com-
pleting the operating cycle.

In the modified form:of:the invention. diseclosed
in Figures 11 gnd-12, in'lieu-of employing.the cyl-
inders 63 for operating the heads: 85; T utilize
spring operated:means. Thus; in.Fig: 11; when
the bowling pin shown:at P-is brought.into con-
tact with. the under surface of the head .85z upen
descent of. the frame: 26q, the upper surface of
the head 85« is:brought-into contact with a roller
{20. This roller-is' mounted:on the:lower end of
a plunger 121, the upper end of said plunger. be-
ing: connected with' a-top. bar: 122.. Each:of the
bars 122 at its ends: is. provided: with pins. {28
which .project into slots. 124 provided-in the lever
arms 57q: The plungers {24 are slidably received
in: openings 125 formed in cross- members. {28,
the ends of. these:cross-members being equipped
with pins: 121 upon. which the arms. 5T¢. have
swinging movement. The cross.- members {26
carry upstanding stems. 128, the latter being
headed at-their upper ends.as at. 129 and against
the under sides of. these heads the upper: ends, of
the springs 128a. bear;, the lower ends. of. said
springs bearing on the crossbars.122.

It will be seen that.as the heads 85¢ move up-
wardly to engage with the pih or.pins P or, stated
in:another way, if the heads. 85a.remain station-
ary while. the frame 28a.and. its associated parts
move downwardly, the pins (23 will be advanced
in the slots 124-against the pressure of the springs
{28c¢ to cause the arms 51a.to rock about their
pivots 127, and.thereby bring the. gripping rods
56a at the bottom of said arms into holdihg con-
tact with the pins P. When the heads 885« have
been.fully elevated, or. the frame 26a¢ fully low-
ered, sliding. latch plates 130, carried by the
frame uprights 80a, are forced by the pressure of
flat. springs {31 ihto grooves 132 formed in the
vertical head extensions 84a, thus holding the
heads 85a in their elevated positions so that the
pins P can be lifted from the floor,. and until
the pins are again déposited on the. alley floor
surface: Then a .solenoid attracts a link 138 and
reciprocates the same. The link is provided with
arms (34 which engage with upstanding pins (35
carried by the plates 130; removing the plates
from:- the grooves 132, so that the heads 85a may
return to normal positions through:expansion of
thesprings 128a.

I'claim:-

1. Bowling alley apparatus comprising-a ver-
tically- movable- frame: mounted: abeve the pin-
receivingsection of-an associated:alley; said frame

[+

19

10
being- formed? with a» plurality- of” pin=receiving
openings: dispoesed: forr registration with: bowling
pins standing onthe alley; vertical'and horizontal
guides:formed with said frame: adjacent to each
of'said openings; aimovablehiead arranged in each
of ‘said!openings:and:cooperative with: said ver=
tical:guides;. each: of7'said: heads: having a. sub-
stantislly: fiat! extended: undersurface providing
a wide contact clamping:area relativerto the head
oi a: pirr standingron orroff-spoti on: said: alley,
means. for: raising - and:. lowering. said. frame: o

~ bring the-under:surfaces.of saidheads into clamps
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ing:engagement with-the upper ends of bowling
pins:standingron: said: alléy: whereby to-maintain
thetheads clawpingpinsxelatively.stationary dur-
ing: lowering movement: of: said? frame;.movable
pilvgripping:members; means:mounting said grip=
bing members:for linear; movement in:said heris
zontal guides,. and: positively actuated. means
operated: by a: head:or-Heads:in  response to: the
downward:movement:of: saidiframe:relative:to: a
pin:or pins cltamped+by said pin clamping head or
heads-upon said alley against-displacement there-
omfor:effecting:the movement.of-said;grippers in
said horizontal:guides into. pin.gripping engage-
ment withran.on or:off-spot standing: pin-or: pins
clamped by said head or heads on:said: alley.

2: Bowling alley-apparatus- comprising; a ver-
tically, movable: frame: mounted: above: the: pin-
receiving: section: of. an: associated. alley, said
frame: being: formed: with-a plurality:of pin-re-
celving openings, each.of: the: latter: having: hori-
zontally -and. vertically: disposed guides, a. pin-
engaging head. slidably mounted: in. the vertical
guides: of: each- of: said: openings; & pair of: pin-
gripping: elements:slidably: mounted in the hori-
zZontal guides: of- each:of said.openings, a rela-
tively - stationary:- support:. arranged. above said
frame; means.mounted on said :support for raising
and lowering: said-frame; a.pair of pivoted arms
connected: with-the-pin-gripping. devices of each
of said-openings; fluid. actuated means for mov-
ing: said:arms: to.bring:said .gripping. devices into
helding: contact with: bowling: pins engaged. with
said-heads,, and. means: operative- upen-the -des-
cent” of: said. frame- and.: the: engagement of one
or maore-of: said heads: with: a.standing bowling
pin- or pinsito-cause:operation:of- said: fluid-ac-
tuated means.

3. . In:automatic bowlingralley apparatus; a sup-
port- arranged- over the:pin-receiving section: of
an- associated . alley,, a- pin; raising and: lowering
frame. arranged: beneath: said: support, means
mounted: on: said:suppert: for raising and lower=-
ing: said- frame;. the latter being: formed with: a
plurality- of. pin-reeeiving: openings, a vertically
movable pin clamping head. supperted: by said
frame:in registration: withreach of said openings,
each:of said:heads: provided :with: 2. pin clamping
surfaee: having & wide:contact pin.clamping area
substantially-coextensive with-each: of:said:open-
ings;, opposed spaced:relatively movable pin-grip-
ping:devices carried:by said fiame:in:registration
withr each:of:said. openings, and means actuated
by relative movement: between: said. frame: and
headss for: positioning: said:- heads:in pin clamp-
ihgrrelationship:with:any-standing: on or: off+spot
pins;. and operating: connections: between: said
heads: and opposed: pin: gribping; devices: respon-
sive’ to: the. downward: movement: of’ said: frame
after said*heads: Have clamped any. standing pins
on:said-alley against: displacement during down-
ward movement: of: said: ffame- for moving: said
gripper: devices: into: holding: engagement. with
said: pins. clamped: by said: heads-on: said: alley;
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4, Automatic bowling pin handling apparatus
comprising a support arranged over the pin-re-
ceiving section of a bowling alley, a frame hav-
ing a multiplicity of pin-receiving openings
formed therein, means carried by said support
and connected with said frame for raising and
lowering the latter relative to the pin-receiving
section of the alley, a pin-contacting head slid-
ably supported for vertical movement by said
frame in registration with each of said openings,
said heads having flat under surfaces, horizon-
tally and linearly movable pin-gripping devices
carried by said frame in registration with each
of the openings therein, an operating cylinder
for each pair of said devices, slotted arms piv-
ofally connected at their upper ends with said
cylinders and at their lower ends with said grip-
ping devices, a. fluid actuated piston in each of
said eylinders, a rod extending from each of said
pistons, and a crosshead carried by the outer end
of each of said piston rods, said crosshead hav-
ing engagement with the slots in said arms,
whereby upon reciprocation of the associated pis-
ton said arms are oscillated to bring said grip-
ping devices into and out of engagement with
standing bowling pins engaged with one or more
of said heads.

5. Automadtic bowling pin handling apparatus
comprising a support arranged over the pin-re-
ceiving section of g bowling alley, a frame hav-
ing a multiplicity of pin-receiving openings
formed therein, means carried by said support
and connected with said frame for raising and
lowering the latter relative to the pin-receiving
section of the alley, a pin-contacting head slid-
ably supported for vertical movement by said
frame in registration with each of said open-
ings, said heads having flat under surfaces, hori-
zontally and linearly movable pin-gripping de-
vices carried by said frame in registration with
each of the openings therein, an operating cyl-
inder for each pair of said devices, slotted arms
pivotally connected at their upper ends with said
cylinders and at their lower ends with said grip-
ping devices, a fluid actuated piston in each of
said cylinders, a rod extending from each of said
pistons, a crosshead carried by the outer end of
each of said piston rods, said crosshead having
engagement with the slots in said arms, where-
by upon reciprocation of the associated piston
said arms are oscillated fo bring said gripping
devices into and out of engagement with stand-
ing bowling pins engaged with one or more of
said heads, and means actuated by movement
of said frame relative to a pin-contacting head
or heads to cause flow of fluid under pressure
into said cylinders.

6. Automatic howling pin apparatus compris-
ing a support arranged above the pin-receiving
section of a bowling alley, a vertically movable
pin raising and lowering frame disposed beneath
said support, means mounted on said support
and connected with said frame for raising and
lowering the latter, a plurality of vertically mov-
able heads carried by said frame, said heads
having flat under surfaces adapted for engage-
ment with the upper ends of bowling pins stand-
ing on said alley when said frame is lowered, &
pair of pin-gripping devices carried by said frame
in registration with each of said heads, guide
devices formed with said frame in which said
gripping devices are disposed for horizontal and
linear movement, upstanding actuating units for
said devices, said units being shiftable horizontally
into vertical registration with a bowling pin in
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contact with any part of the flat under side
of an associated head, and means disposed to
cause relative movement between one or more
of said heads and said frame upon descent of the
latter to actuate said units to bring said gripping
devices into holding engagement with one or
more pins in contact with sald heads.

7. Bowling alley apparatus ecomprising a ver-
tically movable frame mounted above the pin-
receiving section of an associated alley for move-
ment towards and from said alley, a plurality of
vertically movable pin clamping heads carried by
said frame, said heads being operative upon
descent of said frame to engage with the upper
ends of standing bowling pins positioned on the
alley in registration therewith and clamp said
ping against lateral displacement on said alley,
each of said heads having flat extended under
surfaces providing a wide contact area with said
pins, a pair of opposed horizontally and linearly
movable pin-gripping elements carried by said
frame in registration with each of said heads,
movable support means mounting each of said
pairs of gripping elements for movement in
a plane substantially parallel with the plane of
said clamping surface of a clamping head, and
mechanism operative in response to the down-
ward movement of said frame and after a head
has engaged and clamped a standing pin on
said alley against movement aglong said alley for
shifting said support means adjacent a head
clamping a pin to center said gripping elements
relative to a clamped standing pin, including
means for moving said elements into gripping
engagement with the opposite sides of the head
of said clamped standing pin.

8. In automatic pin-raising gnd lowering
mechanism for bowing alleys, a support disposed
over the pin-receiving section of an associated
bowling alley, a frame arranged beneath said sup-
port and above said alley, means carried by said
support and connected with said frame for rais-
ing and lowering the latter relative to said alley,
said frame being formed with a multiplicity of
regularly spaced pin-receiving openings, spaced
uprights carried by said frame in registration
with each of said openings, a pin-contacting
head slidably supported with said frame in reg-
istration with each of said openings, each of said
heads being formed with vertical extensions com-
plemental to the uprights of said frame, anti-
friction guide devices disposed between said
frame uprights and the vertical extensions of
said heads, horizontal guides carried by said
frame adjacent to each of said openings, runners
slidably mounted for horizontal and linear move-
ment in said guides, a pair of pin-gripping rods
carried by said runners for each of said frame
openings, slotted ears having their lower ends
connected with said rods, a fluid pressure cyl-
inder in registration with each of said openings,
pivotal connections between the upper ends of
said arms and said cylinders, a piston mounted
in each of said cylinders, a piston rod extending
downwardly from each of said pistons and a
crosshead connected with the lower end of each
of said piston rods, said crosshead having con-

nections with the slots in said arms, whereby

upon reciprocation of an associated piston, said
crosshead will be actuated to move said arms
to bring said pin-gripping rods into and out of
engagement with standing bowling pins contact-
ing said heads.

9. Bowling pin handling apparatus comprising
a support disposed over the. pin-receiving section
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of o7 bowling" alley, a:frawie’ arratiged’ betisath
said -support-and abovesaid- alley; a:plurality of
movable-pin-engaging and: clamping: heads car-
ried-by said-frame; a”set: of opposed elongated
grippers coacting. with each:-of - said heads; sup-
ports mounting each-of:said sets:of grippers for
movement- in - a -substantially horizorntal plane
beneath- a head. engaging and' clamping a pin
against - movenient-on-said alley; mechanism car-
ried by said- support for lowering. said frame
thereby. bringing said- heads:inte: clamping- en-
gagement. with- pins standing. on- or’ off-spot on
said alley; and operating mechanism for said
sets: of. grippers, including: means -responsive to
the continued downward movement of said frame
towards- said alley-after the clamping: of -stand~
ing. pins- by said heads against movement ot
said- alley- for actuating said’ gripper operating
mechanism' to. cause said: opposed. grippers of
said- sets of -grippers t6 move: into. gripping and
holding- engagement’ with- said clamped- pins,
ndeans. operable: upon the gripping- of said pins
to-cause- said first-named ‘mechanism to elevate
said- frame: and: the: pins- held: in- connection
therewith, and means operable: subsequent to the
raising-of said frame to-Tre-lower the same to
restore said-pins to the bowling alley: surface in
precisely-the same positions:as’the said pins -oc-
cupied when first engaged by said heads..

10. Bowling' pin manipulating apparatus com-
prising-a -bowling pin‘respotting frame; means
for moving-said frame to and from the pin sup-
porting-bed of-a-bowling alley; a plurality of in-
dependently movable’pin engaging and- clamp-
ing heads mounted on said frame, each of said
heads having an extendéd undersurface provid-
ing a substantial clamping area said heads being’
constructed-and arranged.-for independent differ-
ential vertical- movement in accordance with the
height-. of- pins engaged: and - clamped thereby
upon -said- bed, a-set’ of opposed pin - grippers
coacting with each of said heads, gripper oper-
ating mechanism, and means operative in re-
sponse. to the-downward movement of said framse
after’ a  head of a-pin has been engaged and
clamped on. said bed and the relative upward
movement of.saild head clamping: said pin’ oni
said’.bed- for actuating said: gripper operating
miechanism for.moving- said grippers of each set
of . grippers - coacting with a. head clamping a
standing: pin into gripping: and ‘holding- relation
relative.to said clamped pin'and means for main-
taining.each set of ‘grippers in gripping ‘engage-
mentwith a pin gripped thereby.

11. Bowling pin manipulating apparatis com-
prising a bowlingipin:réspotting frame, means for’
mmoving saidframe to-and from the pin support--
ing-bed of a:bowling alley, & plurality of in-
dependently movable pin-clamping heads mount-
ed on said frame, each of said heads having a
substantially” fldt” extended” polygonal undersir-
face providing a:wide contact clamping-area with
respect to the head of a pin standing on or off-
spoton said - alley; supports mounting each of
said-heads on'said frame for independent differ-
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hold-a* pifi- stan@ing " ol spot o' iy’ off -spot
position within th ping-ares-of said -clamp-
ing-surface of:sald-head; and:positively gctuated
mechanism’ coacting with 4 head claimping ‘a pin .
to szid-bed against: displacement: thereon -oper-
ative-after y:pin ha§beén:clanmiped to said bed
tor-moving ohly said ‘gripping-bars into eripping
and holding‘relation relativeto'said clamped pins.

12 Bowling" pin manipulating apparatus com-
prising-a-bowling pin respotting frame; a-plural-
ity-of-independently’ movable pin-clamping heads
mounted-on'said frame; each of said heads being
constructed and arranged for independent dif-
ferential:vertical movement in accordance with
the height of pins to be’clamped thereby- upon
said bed mechanisin for lowering said frame to
engage said heads in -clamping relationship with
the’ tops-of-any pins standihg on or off-spot on
the pin' supporting: bed: of a-bowling-alley, and
maihtain said pins-agginst displacement as said
frame is lowered towards said alley, opposed sets
of  gripPer drmys’associated with each of said
heads, means:mounting- said” gripper arms for

horizontal and linear'movement relative to said
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ential vertical movement in accordance with the -

height of pins-clamped-thereby  upon said bed;
opposed elongated substantially parallel opposed
pin gripping bars of a.length substantially equal
tothe:width of said clamping surface of a clamp-
ing-head coacting with each of said heads, stip-
ports mounting: said ‘opposed grippers for move-
ment to and-from each other a distance approxi-
mately equal to” the' length” of said - clamping
head, said:igrippers:being..operative to: grip-and.

70

» heads, and gripper operating-mechanism includ-

ing separate operatifg’connections between each
of said heads and grippers:associated therewith
responsive to'the clamping of ‘any standing bowl-
ing pins in an on or‘off-spot'position on said allev
bed by said heads and the downward movement
of said frame for-effecting relative-shifting move=
ment between  each set of said gripper arms to
close and “grip said clamped” standing on or off~
spot pins:

13. Bowling pin manipulating apparatus com-
prising & vertically miovable” pin=lifting - frame,
miechanism for raising”and lowering said franie
for lifting” and respottifie” bowling ping in on or
off-spot positions on the bed of a bowling alley,
a plurality of pin gripping uinits, each umnit in-
eluditig horizontally and. linearly movable op-
posed ' pin-grippihg bars, means mounting said
units on said frame in spotted pin-playing ar-

qz rangement, separate means for actuating only
" said bars loeated in position to grip standing on

or off-spot pins to. grip on-spot pins and to shift
sald bars for gripping off-spot . pins when said
frame is in lowered position, and means carried
by said units for repositioning. said bars.in posi-
tion to grip on-spot pins after each lifted pin is
respotted.in-said-on or off-spot position.

14. Bowling-pin manipulating apparatus com-
prising: a- vertically - movable pin-lifting frame,
mechanism for raising and. lowering said frame
for clamping an off-spot pin’ and for lifting and
respotting. bowling: pins-in on or: off=spot: posi=
tions on the-bed -of a bowling alley, horizontally
and linearly movabie pin-gripping:devices includ-
ing spaced.- sets of grippers mounted on . said
frame in substantially triangular pin-playing ar-
rangement, means-for actuating said devices for
gripping- standing. pins, means: operable to shift
said last-named ‘means -when- one: gripper there-
of engages a-clamped standing off-spot pin for
gripping said pin to cause the elevation: thereof
upon: subsequent: upward movement of said
frame; a-ldtch associated with.each of said sets
of "grippers; means ‘responsive’ {0 the: downward
movement of said!frame:for-actuating latches
correspondingto :eacki-set ‘of ‘grippers engaging
& pin”to hold said: grippess: ingripping: relation~
ship-with a!standing pin to be respotted on said
alley, and-means responsive’ to the next down-

- wardimovement ot saidiframe for respotting. saids
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pins to unlateh said latches and effect the re-
lease of said pins from said grippers.

i5. Bowling pin manipulating apparatus com-
prising a vertically movable pin-lifting frame,
mechanism for raising and lowering said frame
for lifting and respotting bowling pins in on or
off-spot positions on the bed of a bowling alley,
horizontally and linearly independently movable
pin-gripping devices including spaced sets of op-
posed elongated gripper bars mounted on said
frame in substantially triangular pin-playing ar-
rangement and extending longitudinally of said
bed, means for actuating only said devices lo-
cated adjacent standing pins for gripping said
standing pins, and means responsive to the ac-
tuation of said devices to shift a device when
one gripper thereof moves laterally relative to
said bed intoc engagement with a standing off-
spot pin for gripping said pin to cause the ele-

vation thereof upon subsequent upward move- 2

ment of said frame.

16. Bowling alley apparatus ecomprising a ver-
tically movable frame mounted above the pin-
receiving section of an associated alley, said
frame being formed with a plurality of pin-re-
ceiving openings, each of the latter having hori-
zontally and vertically disposed guides, a pin-
clamping head slidably mounted in the vertical
guides of each of said openings, opposed pin-
eripping elements slidably mounted in the hori-
zontal guides of each of said openings, a rela-
tively stationary support arranged above said
frame, means mounted on said support for rais-
ing and lowering said frame, a pair of pivoted
arms connected with the pin-gripping devices of
each of said openings, and means operative by
said heads in response to the descent of said
frame and after the engagement of one or more
of said clamping heads with a standing bowling
pin or pins for moving said arms of said grip-
ping elements associated with said heads clamp-
ing pins on said alley to move said gripping ele-
ments connected to said arms into gripping en-
gagement with said clamped pins.

i7. Bowling alley apparatus comprising a ver-
tically movable frame mounted above the pin-
receiving section of an associated alley, a plural-
ity of vertically movable pin-contacting heads
carried by said frame, said heads being operative
upon descent of said frame to engage with the
upper ends of standing bowling pins positioned
on the alley in registration therewith and clamp
said pins against displacement on said alley,
each of said heads having surfaces providing a
wide contact area with said pins, a pair of hori-
zontally and linearly movable pin-gripping de-
vices carried by said frame in registration with
each of said heads, supports mounting each of
said gripping devices for separate shifting move-
ment relative to a pin clamped on said alley by
its associated head, and operating means for ac-
tuating said devices after a pin or pins have been
clamped by a head or heads, sald operating
means including operating connections between
said heads and gripping devices responsive fto
the downward movement of said frame to cause
«aid devices to move into gripping engagement
with a clamped standing pin regardless of the
position of engagement of said pin with the under
surface of the associated head.

18. The apparatus defined in claim 17 includ-
ing a pin head contacting member carried by and

arranged below said frame and having pin head.

engaging portions beyond the limifs of said heads,
an operating circuit for said apparatus, a switch
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in said circuif; and means operative i respoiisé
to the engagement of said member with the head
of a standing pin located beyond the range of
operation of said gripping devices for actuating
said switch to break said circuit and stop the
operation of said apparatus.

19. Bowling pin manipulating apparatus com-
prising a pin-lifting frame, means for mov-
ing said frame to and from a bowling alley to
lift and respot bowling pins in on or off-spot
positions on the pin supporting bed of said alley,
sets of opposed elongated parallel gripper ele-
ments carried in substantially triangular ar-
rangement on said frame, spaced substantially
parallel support means mounting the ends of
each of said gripping elements for substantially
parallel horizontal floating movement relative to
bowling pins standing in on or off-spot position
on said alley, separately operated mechanism for
actuating only the sets of grippers located in
position to grip standing pins to move said grip-
ping elements into gripping relationship with pins
to be lifted and respotted, said mechanism in-
cluding means for controlling the movement of
each of said grippers in conformity with ifs
travel into gripping relationship with an on or
off-spot pin on said alley, and means operative
after on or off-spot pins have been respotied on
said hed of said alley for releasing said pins.

20. Bowling pin manipulating apparatus com-
prising a support, a vertically movable pin lift-
ing frame disposed beneath said support, a plu-
rality of individually substantially vertically
movable pin contacting and clamping heads at-
tached to said frame, each of said heads having
a substantially flat extended undersurface pro-
viding a wide contact clamping area relative to
the head of a pin standing on or off-spot on said
alley, a set of opposed pin grippers carried by
said frame in coacting relationship with each of
said heads, means mounting said grippers of each
of said sets of grippers for substantially horizon-
tal and linear movement into and out of grip-
ping engagement with the opposite sides of a
standing bowling pin clamped by a head on or
off-spot on said alley against displacement,
mechanism for lowering said frame to cause said
heads to engage and clamp any pins standing on
or off-spot on said alley and position said grippers
of said sets of grippers for movement into grip-
ping engagement with said opposite sides of said
standing pins, and means including operating
connections between said heads and grippers op-
erative in response to the continued downward
movement of said frame relative to said heads
clamping said standing pins on said alley for
causing said grippers of said sefs of grippers posi-
tioned on opposite sides of said clamped stand-
ing pins to move into gripping engagement with
said pins.

21. Bowling pin handling apparatus for use
with a bowling alley having a pin supporting bed
comprising a support, a pin lifting frame ar-
ranged beneath said support, means mounted on
said support for raising and lowering said frame
relative to said alley bed, a plurality of pin han-
dling units mounted on said frame, each of said
units comprising a pin engaging and clamping
head, means mounting each of said heads for
substantially vertical movement by and with re-
spect to said frame, opposed pin grippers associ-
ated with each of said heads, movable supports
mounting said opposed grippers for horizontal
and linear movement in a plane substantially at
right angles to the line of force applied by said
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heads to a pin clamped thereby on said alley bed,
and mechanism actuated by relative movement
between a head clamping a pin on said alley
and said frame for moving said gripper supports
to center said grippers relative to said clamped
pin, said mechanism including means operative
after said grippers have been centered for mov-
ing said grippers into gripping engagement with
opposite sides of the head of said clamped pin.

22. Bowling alley apparatus comprising a ver-
tically movable frame mounted above the pin-
receiving section of a bowling alley, a plurality
of triangularly arranged pin handling units
mounted on said frame, each of said units includ-
ing an individually movable pin-clamping head,
supports mounting each of said heads on said
frame for independent differential vertical move-
ment in accordance with the height of a pin to
be clamped thereby upon said alley, and a set
of movably mounted opposed pin-gripping ele-
ments . coacting with each of said heads,
means normally positioning said opposed pin
gripping elements in spaced apart open relation-
ship, whereby the head of a pin may pass freely
therebetween into clamping engagement with a
clamping head as said frame is lowered fo pin
gripping and releasing position above said: alley,
means for lowering said frame to engage said
clamping heads with the tops of any pins stand-

ing on said alley to prevent said pins from being 2

displaced from their on or off-spot positions on
said alley as said frame moves downwardly to-
wards said position, and means operated by each
of said heads clamping a pin on said alley in re-

sponse to the descent of said frame to said posi- 2.

tion for moving said sets of grippers coacting
with said heads clamping said standing bowling
pin or pins on said alley into gripping engage~
ment with said clamped pins.

23. Automatic bowling pin apparatus compris-
ing a support arranged above the pin receiving
section of a bowling alley, a vertically movable
pin raising and lowering frame disposed be-
neath said support, means mounted on said sup-
port and connected with said frame for raising
and lowering the latier, a plurality of pin clamp-
ing heads, support means mounting each of said
heads on said frame for independent substan-
tially vertical movement in a fixed path of travel,
each of said heads having an undersurface pro-
viding a substantial eclamping contact area
adapted to engage the head of a pin standing
on said alley in on or off-spot position and clamp
said pin firmly against displacement from said

on or off-spot position, a pin gripping device car- -

ried by said frame in registration with eaech of
said heads, each of said devices including spaced,
individually movable, opposed pin gripping bars,
and shiftable mounts supporting said gripper bars
for horizontal and linear movement into and out
of gripping engagement with a pin clamped by
a head on said alley, and operating mechanism
actuated by a head clamping a standing pin on
said alley responsive to the relative vertical move-
ment between said head in said fixed path of
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travel and said frame after a standing pin has
been clamped by said head upon said alley and
descent of said frame to shift said mounts and
move said gripping bars associated with said head
into engagement with said standing pin held by
said head upon said alley.

24. The apparatus defined in claim 17 includ-
ing a movable grid having openings permitting
entry of standing pins within the range of ap-
eration of said gripping devices, means mounting
said grid on the underside of said frame for en-
gagement by the handle ends of pins beyond the
range of operation of said gripping devices, and
mechanism actuated by said grid responsive to
the engagement of a standing pin by said grid
on downward movement of said frame for stop-
ping the operation of said apparatus.

25. Bowling pin manipulating apparatus com-
prising a pin lifting frame, mechanism moving
sald frame to and from the pin supporting bed
of an alley, a plurality of pin clamping members
carried in substantially triangular arrangement
on said frame, means mounting each of said
members for individual substantially vertical
movement on said frame, a set of opposed elon-
gated gripping elements associated with each of
said members, means mounting each of said grip-
ping elements for substantially horizontal move-
ment beneath its respective clamping member,
gripper actuating means, movable supports
mounting said gripper actuating means, mech-
anism actuated in response to the downward
movement of said frame and the engagement of
one of said gripping elements of a set of gripping
elements with a standing on or off-spot pin
clamped by its associated clamping member
against movement on said alley to move said sup-
ports and center said gripping elements relative
to said clamped pin and cause said gripping ele-
ments to grip said clamped pin, means operable
upon the gripping of a pin to cause said frame

. moving mechanism to elevate said frame and pin
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or pins held by said sets of gripping elements,

. means operable subsequent to the raising of said '

frame to re-lower said frame to relocate said
lifted pins in their respective on or off-spot posi-
tions on said alley, means for releasing said pin
or pins from said gripping elements, and means
for recentering said gripping elements.
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