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8 Claims. (ClL 273—43}

This invention relates to an automatic -pinsetter for
bowling alleys and more particularly, an automatic pin- .
setter having mechanism for controlling the operation
of a pin sweeping rake.

An object of this invention is to provide new and im-
proved rake controlling mechanism,

A further object of the invention is to prov1de an auto-
matic pinsetter having a mechanical control center .in-
cluding a member responsive to the level of the pin deck
and mechanisms responsive to the position of the mem-
ber for controlling the operation of the machine through
either a new set or reset cycle and for modifying the
operation of the machine when a standing pin has moved
beyond pin pickup range.

-Another object of the invention is to provide an auto-
matic pinsetter as defined in the preceding paragraph

tatably positionable in- positions corresponding-to the level
of the deck by ineans of a link connected between the disé
and deck and the control disc prevents movement of a
rake control lever to modify the operation of the machine
when the deck is stopped in its descent by a too-far-off-
spot pin.

Still _another object of the invention is to provide an
automatic pinsetting machine having a pin deck with
pin-pickup means and a rake for sweeping the alley bed
prior to the setting or resetting of pins, means for pre-
venting operation of the rake if a standing pin is beyond
the range of operation of the pin-pickup means, and
means responsive to the occurrence of a first ball -foul
for rendering said rake operative to sweep the alley even
if a pin is beyond the range of operation of -the pin pick-
up means. ‘

The objects of the invention generally set- forth,. to-
gether with other ancillary advantages, are attained. by
the construction and arrangement shown by way of illus-
tration in the accompanying drawings, in which:

Fig. 1 is a side elevation of the automatic- pinsetter
and a portion of the alley bed with which it cooperates,
with parts broken away;

Fig. 2 is a plan view of the automatxc pinsetting ma-
chme, with parts broken away;

Fig..3 is an enlarged fragmentary plan view showmg '
the control section of the automatic pinsetter;. -

Fxg 4 is a vertical section taken generally along the lme
4-4in Flg 2;

Fig. 5 is a vertical section taken generally along the
line 5—S5 in Fig. 3; :

Fig. 6 is a verncal section taken along the lme 6——6
in Fig. 3 with the mounting plate at the right end of the
gear box shown in phantom for clanty,

Fig. 6A is an enlarged detail view of a portlon of the

mechanism shown in Fig. 6; : i

Fig. 7 is a fragmentary vertical elevation.of the lower
part of the control mechanism taken along the line 7—7
of Fig. 3 with the gear box shown in phantom for clarity;
. Fig. 7A is an enlarged fragmentary vertical section

of the upper part of the machine taken along.the ling -~

15
20
25
30

wherein the member is in the form of a control disc ro- -

35
- anism shown in Fig. 15 posmoned corresponding to the

40
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- with the understandmg that the present disclosure is to
55
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65
- bowling  ball toward the rear of the pit wherein ball

2
7a—Ta of Fig. 3 with the mounting plates shown in
phantom for clarity;
Fig. 8 is an enlarged fragmentary horlzontal section
taken along the line 8—8 in Fig. 6;
Fig. 9 is a schematic view illustrating the electrical

> ¢ircuit associated with the automatic pinsetting machine;

Fig. 10 is an enlarged diagrammatic view of conirol
mechanisms shown in Figs. 6 and 7A as they are posi-
tioned when the pin deck has descended and found
standing pins;

Fig. -11 is an enlarged diagrammatic view of control
mechanisms shown in Figs. 5, 6 and 7A as they are posi-
tioned when the pin deck has descended in a detecting
stroke and found no standing pins; _

Fig. 12 is an enlarged diagrammatic view of the con-
trol mechanism shown in Figs. 5, 6 and 7A as positioned
when the pin deck has descended to re-set standing pins;

Fig. 13 is an enlarged diagrammatic view of the con-
trol mechanism shown in Figs. 5, 6 and 7A as positioned
when the machine is stopped awaiting the rolling of a
second ball in a two-ball frame;

Fig. 14 isan enla.rged diagrammatic view of the control
imechanisms shown in Figs. 5, 6 and 7A when the pin
deck is down to the alley bed placing a set of pins
thereon;

Fig. 15 is a diagrammatic view of a modification of
the control mechanism utilized in connection with a pin
that is- moved out of pin pickup range with the parts
posmoned corresponding to their posmon when the pin
deck is on' top of an out—of—range pin;

Flg 16'is a dlagrammatlc view of part of the mech-

anism shown in Fig. 15 with the parts posmoned corre-
§ponding to the posmon of the' deck when it is either set-
ting or re-settlng pins;

Fxg 17 is a diagrammatic view of part of the miech-

position of the deck when it is plckmg up standing pins;

F1g 18 is a diagrammatic detail view of the mech-
anism in Figs. 5, 6.and 7A and showing on an enlarged
scale the mechanisms for operatmg the machine through

a “foul” operatlon,

Fig. 19 is a further enlarged detail taken along the
line 19—19 in F1g 18; and,

Fig. 20 is a timing diagram showmg the development
of the various cam surfaces and cycling of certain mov-
ing parts with respect to these surfaces.

While this invention is suscepnble of embodiment in
many differeént’ forms, there is shown in.the drawings
and will herein be described in detail a preferred em-
bodiment of the invention and. a modification theréof

be considered as an exemplification of the principles of
the invention and is not intended to limit the invention
to the embodiment 1llustrated "The scope of the inven-
txon will be pomted out in the appended claims.

This application is a division of our application Serial

" No. 549,075, filed November 25, 1955.

\5 As shown generally in Figs. 1 and 2, the automatic
pinsetting machine is associated with a bowling alley
having an alley bed 1, a pit area 2 at the rear of the

. alley bed and side walls or hckbacks 3 at opposite sides
of the alley bed.

:. The . automatic pinsetting machine compnses several
)c__omponent_s. A pit conveyor, indicated generally at A
is located in ‘the pit 2 and. directs bowling pins and a

elevating mechanism, indicated generally at B, elevates
the ball from the rear of the pit to a track, indicated
generally at C, which delivers the ball to the return track,
indicated generally at D, located on top of one hckback
3-and the adjacent kickback-of -another alley. :



3

Bowling pins are elevated from the rear of the pit by
a pin elevating mechanism, indicated generally at E,

which discharges the pins in succession into a tray, indi- -

cated generally at F, from 'where the pins pass butt end
first to a4 cross conveyor, indicated: generally at G, which
carries the pins forwardly and upwardly to a discharge
point where they move in succession into pockets in a
turret, indicated generally at H.

A pinsetting and resetting deck, indicated generally at
I, is located beneath the turret H. A rake, indicated
generally at J, is mounted at the front .of the machine
and is cycled to function as a guard when in the dotted
position and to sweep pins into the pit-at the desired
time during the cycling of the machine.

An npwardly-movable pit cushion, indicated generally
at K, is- disposed. above the pit conveyor to receive the
impact of a rolled ball and flying pins and functions to
prevent the passage of a ball to the rear thereof when
in its- lower position and also to initiste: operation of the
machine upon movement thereof caused by.the impact
of a ball. A control center indicated gemerally at L
comprises mechanical components which control the op-
eration of the machine and is located generally above
the pin deck 1.

Reference may be had to the co-pending application
of William F. Huck and Alexander J. Albrecht, Serial
No. 534,726, filed September 16, 1955, for a.more de-
tailed description and disclosure of the pit conveyor A,
the ball elevatmg mechanism B, the pin elevating mech-
anism: E, the pin tray F and the cross. conveyor G.. The
followmg general descnptlon of these components. is be-
lieved sufficient since these components do not form a
part of the present invention.

The pit conveyor A. comprises a_frame 10 mounted
for vibrating, movément on brackets 11 and has a later-
ally coricave- upper- surface havmg 1ts rear central portion
termmatmg adjacent the- prckup area of the ball efevat-
ing' mechanism B and the pin elevating mechanism E.
A motor 12, through a belt 13, drives an eccentric ‘shaft
14 which through a flexible crank member 15 connected
to a bracket 16 on the frame 10 vibrates the pit con-
veyor.

The ball elevating. mechanism B comprises a ring-
shaped member 20 mounted for rotation on guide rollers
one of which is indicated at 2. ~ A pair of curved gen-
erally vertically dlsposed tracks 22. are located within
and cooperate with the ring- -shaped member 20 to form
a three-point contact with the ball and elevate. the ball
to the track miechanism C which is in the form of a pair
of rods 23 and 24 which are stipported by a. framework

25 supported froin a bar 26 extendmg across. the kick- 5

backs 3. The ball elevating ring 20 is driven by a. belt
27 which is dnven from a. pulley 28 on a drlven shaft
29.

The pin elevatmg mechanism E comprisés. a ring mem-
ber 35 which has pin- receiving pockets spaced apart.
around its inner periphery for elevating pms in succes-
sion to the tray F. The ring member 35 is supported
for rotation on guide rollers 36 and the ring, member
35 is driven by a .belt 37, extended around its outer pe-
riphery in a groove in the ring and is dnven by a: pulley
on shaft 38, The shafts 29 and 38 are drlven by a
motor 40 which is connected to shafts 29 and- 38 by
pulleys and belts 41 and 42.

The tray Fis rnounted within. the body of the mngv
shaped pin elevating member 35 and extends: gcnerally
beneath the uppermost- posmon of the, elevating: meniber
50 as to receive a pin:as it is d1scharged from: a- pocket:
on the member whether: the pin is oriented. with: the head:
end. leading or traxhng and. direct the pin to-the . cross
conveyor G Wlth the butt end foremost.

The cross conveyor G comprises: an elongated frame
43 which extends in an. upward. and forward: direction
from the forward end of. the tray F to.a. position: above
and to the rear of the turret IE. The- lateral. central:

2,073,304
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1

portion of the tray is depressed to form a channel 44
along which the head end of the pin may slide and belts
45 ‘at opposite sides of the frame convey the pin along
the cross conveyor to the discharge position thereof in-
dicated generally at 46.

The turret H comprises a-frame 50 having nine pin
receiving pockets 51 about. its- periphery and a tenth cen-
tral pocket 52 for receiving a tenth pin. The pocket 52
has an entrance throat extending upwardly and outwardly
to a position adjacent the discharge end 46 of the cross
conveyor. - The turret is driven from the motor 40 by a
belt 53 which drives a friction clutch {(not shown) to
index the turret. The indexing of the turret is controlled

. by.pins. entering pockets 51 on the turret which engage

15

. with each pocket.
20

a trip member 54 pivoted adjacent the end of the cross
conveyor which releases a detent from engagement with
a dog on the turret frame to permit indexing of the turret
by the friction clutch, there being one dog associated
Pins ‘are held in the pockets 51 by
rollers 55 carried on 4 spider 56 which may be shifted
with: réspect to the pockets 51 when it is desired to drop
pins from the turret. The tenth pin is held in a tenth
pocket 52 by a detent (not shown) which is operated by

. mechanism (not shown) to permit dropping of the tenth

25

30

35

40

pin along with the other pins.

- The pins are dropped from the turret H into the pin
deck I which has a central deck 60 having fixed setting
shoes: one of which is indicated at 61. - An upper setting
deck 62 carries the buckets 63 into which the pins drop
from the.turret H and also has setting shoes one of which
is indicated at 64 which cooperate with the fixed setting
shoes 61 to confine a pin as indicated in Fig. 1.

Prior to. setting.-of pins in the deck, they rest upon
rollers 65 carried on a‘lower frame 66 sttached to the
central deck. 60. The lower frame has openings 67 de-
fining: pin- pickup areas and through. which pins are: set.
In this position, the upper setting deck 62 has pressure
plates (not. shown) on the underside thercof to engage
the tops of standing pins during the pickup and reset
operation.

When it is desired to set pins, the upper setting deck
62 is shifted towards the rear of the machine so that
the bowling pins are carried away from the fixed shoes 61
and to one side of the supporting rollers 635 so that the
pins may be set through the openings 67 in the lower plate
66. by co-action between the shoes 64 and the rollers 65.
This also results in shifting the pressure. plates toward
the: rear of the machine. The means for moving the

. setting deck. 62 includes cable-operated pulley 76¢ mounted

for rotation on.the deck which has a pair of pins 71 and
72 which engage slots 73 and 74 formed in a member 75
attached to the setting deck to shift the deck towards the
rear as. viewed .in. Fig: 1. The pulley 76 is operated by.

- a-cable- 76 which passes around.pulieys 77 and 78 (Fig.

55

60

4) on the deck and which is connected to a pulley 79
fixed: on: shaft 79a which is moved by operating mecha-
nism- described hereinafter... A spring 80 (Fig. 3) is con-
nected to the pulley 70 and tends to rotate the puliey in a
direction to shift.the setting deck 62 toward the rear and
maintain tension on the cable 76.

The lower plate 66, in addition to carrying the rollers
65, supports ten. scissors type pin pickup mechanisms.
85, one: of these being clearly shown in Fig. 2, each pick-
up mechanism 85 being associated with an opening 67
in' the: lower plate 66 through which. pins are set and
through which a neck of a pin.extends during pickup
operation. - The scissors. pickup mechanisms ‘aré urged
towards pin. ‘engaging positions by a spring 86 acting
through connecting lever mechanisms and the control of

* the scissors: pickup mechanisms is. carried out by a cable

70

87 passing around pulleys (not shown) disposed.on the:
same: shafts and inwardly of the pulleys 77 and 78 on
the pin:deck. ‘The cable: 87 is secured to'a pulley 88 on,

_ a:sleeve -89 disposed inwardly of. pulley 79 and rotatably:
" mounted on shaft 79a and is-operated by mechamsm

%

described hereinafter.
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Reference may be had to the co-pending application of
David P. Sanford, Serial No. 489,107, filed February 18,
1955, and now Patent No. 2,817,528, for a more detailed

description of the lower plate 66 and the scissors pin pick-

up mechanism., :

The ball clevating mechanism and the pin elevating
mechanism E have their guide rollers supported on a
framework comprising an annular ring 90 which is se-
cured to the top of the adjacent kickbacks at their rear
by brackets 91 and 92 and on the floor of the pit by
bracket 93. ) .

The forward frame comprises upwardly-extending rods
94 and 95 at each side of the alley which are secured to

the adjacent parts of the kickbacks by brackets 96 and

97, respectively. A rod 98 at each side of the alley ex-
tends between the rods 94 and 95 and somewhat to the
rear of rod 95 so as to form a support for a plate 98a
having a tube 99 extending transversely of the alley. A
pair of diagonal braces 9856 and 98c are provided. A
frame rod 100 is connected between the plates 984, and
the upper ends of the frame members 94 support a trans-
verse rod 102 and stubs 101 and 103 upon which parts
are rotatably mounted.

The deck I is supported from the vertical frame mem-
bers 95 by the upper drive arms 105 located at each side
of the alley and connected at one of their ends to a
tubular sleeve 106 rotatably mounted on stubs secured to
the vertical frame members 95 and at their other ends
having pins 167 pivotally connected to posts 108 extend-
ing upwardly from opposite sides of the deck. Lower
guide rods 1069 are pivotally connected between the stubs
110 on the vertical frame members 95 and pins 111 on
the vertical posts 108 to form, with the arms 105,
parallelogram supports for the deck.

A pair of spaced arms, one being shown at 112, con-
nected to the sleeve 106 (Fig. 7) support a pin 113 there-
between which is slidably engaged by a slotted link 114
to cause raising and lowering of the deck by mechanism
described hereinafter.

Downwardly-extending rods 115 at each side of the
machine are integral with a sleeve 1154 pivotally mounted
on stubs 103 for osciilating movement. The rods 115
pivotally support arms 116 at their lower ends and the
arms 116 have a rake board 117 extending therebetween
and trapsversely of the alley, -

An extensible housing 118 (Figs. 1 and 4) extends
rearwardly from each of the arms and connects at its rear
to a pivot pin 119 supported by an arm 120 fixed to the
sleeve 106. A spring 121 within the extensible housing
functions as a counterbalance for both the deck I and
the rake J and urges the rake arms 115 against stops 122
carried on the frame members 94,

The raising and lowering movement of the rake board
117 is caused by corresponding movement of a link 125
(Fig. 1) at each side of the machine which extends up-
wardly and engages with a bell crank 126 at each side
of the machine which are interconnected by a sleeve 1264
rotatably mounted on the stubs 101, and pivoting of the
bell cranks is caused by movement of an arm 127 secured
to the sleeve 126a. :

The arm 127 is connected to a link 128 by a pin 1284
which is shifted by a cam and follower mechanism de-
scribed hereinafter to control the raising and lowering of

- the rake board 117.

A connecting link 130 connects between an arm 131 of
the bell crank 126 and a triangular plate 132.

The pit cushion X includes a pad 135 connected be-
tween vertically-extending bars 136 located at opposite
sides. of the -alley and which pivotally connect to the
plates 132. An apron 137 is draped downwardly from a
cross piece 138 extending between the members 26 and
the lower end of the apron is secured to the top of the pit
cushion. Each of the bars 136 has a dashpot 1384 con-
nected thereto which extends forwardly and upwardly
and connects to a bracket connected to the frame mem-
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bers 95. The nearer bar 136, looking at Fig. 1, has a’
rod 139 connected to the upper part thereof which has
its upper end bent toward the center line of the machine
which connects with a link 140 in a clutch operating
mechanism so that engagement of a ball with the pit
cushion causes pivoting of the pit cushion and its sup-
porting framework about the plate 132 and shifting of
the link 140 so as to cause engagement of a driving
clutch as more fully described hereinafter. The con~
necting link 130 between the bell crank 126 and the
plate 132 operates to cause raising of the pit cushion’
when the rake board 117 is lowered to the alley bed and
to cause lowering of the pit cushion when the rake board
is elevated. The plate 132 is pivotally mounted on a’
V-shaped frame member 141 extending upwardly at an
angle from the frame shaft 99. The members 125, 126,
130, 132 and 136 are provided at both sides of the
machine as will be evident in Fig. 2.

The rake J is moved from its guard position in front
of the machine and on the alley bed toward the pit and
back to its guard position in a sweeping operation by a
crapk link 142 which is pivotally connected at one end
to an oscillating grab member 143 which is pivotally
mounted on a pin 143z (Fig. 4) carried in a bracket
on the sleeve 1154, The grab member 143 carries a
catch member 144 which, as shown in the dotted line
position of Fig. 4, may be-engaged by a latch 145 to
canse the rake to move with the crank link 142. The
latch 145 is pivotally mounted on a pair of arms 146
which are connected to the rake support sleeve 115a
on the left side of the machine looking toward the rear
thereof. The engagement or nonengagement of the latch
145 with the catch member 144 is determined by a spring
148 which normally urges the latch into engaging posi-
tion with the catch member and a link 149 which de-
termines the effectiveness of the spring 148. The link
149 is pivoted to an arm 150 (Fig. 4) of a bell crank
and the other arm 151 thereof carries a roller 152 in
position to engage with a crescent-shaped lever 153 which
is connected to a sleeve 154 rotatably mounted on the
frame shaft 102. The rotative position of this sleeve and
the crescent-shaped lever 153 is determined by a link
155 which is operated by cam and follower mechanism
described hereinafter.

The crank link 142 is pivotally connected to a crank
156 by a pin 157 and is driven by a shaft 158.

A clutch, indicated gemerally at 159, is driven by
a belt 160 which passes around the pulley 161 on the
shaft of motor 40 (Fig. 2) and drives a gear box 162
and operating and control mechanism indicated generally
at 163 attached to the gear box including the control
center L.

The gear box casing 164 (Fig. 6) rotatably supports
an input shaft 165 mounted in bearings, one of which
is shown at 166, and the input shaft has a worm 168
meshing with a gear 169 keyed to a shaft 158. A gear
171 also keyed to the shaft 158 drivingly engages with
a gear 172 keyed to the shaft 173. A gear 174 keyed
to the shaft 173 drivingly engages a gear 175 keyed to
a shaft 176. A gear 177 keyed to the shaft 176 drivingly
engages a gear 178 rotatably mounted on shaft 179 and
the gear 178 drivingly engages a gear 180 keyed to the
shaft 181.

The relationship between the gearing is such that in
one normal machine cycle including two descents and
ascents of the deck I, the shafts 176 and 181 make one
revolution, the shaft 173 makes two revolutions and the
shaft 158 makes four revolutions. i

The gear box housing 164 is supported on frame rods
99 and 100 by brackets 182 and 183 (Fig. 7), respec-
tively.

The clutch 159 comprises a disc 190 and spool 192
which are splined to the input shaft 165, the disc 190
being adjustably backed up by nuts 193 and a threaded
end of the input shaft. A pulley 194 is rotatably
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mounted on-the-input shaft 165 and. posmoned between-

the: disc 190 and 'spool 192 and. has .rings. of material

195 -with a- hrgh friction .coefficient. posmoned to. engage-

with the . disc.and spool when the clutch is engaged.

A spring -196 .abuts against a shoulder (not shown)
on:shaft 165 and. an inner surface -of the. spool 192 so
as to.urge the spool toward. the left as-viewed in Fig. 6

and force the spool the. pulley .and the disc: together in

frictional running-engagement. . When-the clutch is. dis-
engaged by shifting of the spool -toward- the: right. or
forwardly ‘of the ‘machine,. the spool and, therefore, the
input: shaft is. rapidly: bmught to-a-halt by frictional en-
gagement between: the frlctmn material . 198 carried. ‘on.

the spool and the :portion. 197 of, the géar box. housmg»
The spool 192-has-a-groove 199. in.which-a pair of.

shoes one. of them -being:indicated. at -201 is shdab]y
mounted- and the. shoes are pivotally mounted on pins 200
carried on a yoke 202, The. yoke:- 202 at its lower end
slidably: receives- a- pin-203 fastened. in. an: arm 204 of a
bell crank -pivoted: at 205 (Fig:- 7). and the-other arm
206 of the bell crank forms a-cam. follower having a fol-
tower roller 207 (Fig. 7) which: engages- or follows. a
cam 208 keyed to- the shaft. 158, and is urged into fol-
lowing position by. a spring:2084 connected between the
arm 206 and a pin-208b on. the -gear box housing.

The pin 203 carries a pair of discs 209 and 210
at opposite sides-of the yoke and. a.spring 211 surrounds
the pin and: acts between the .disc 209 and. a shoulder
212 on the lower end. of. the yoke so as to- cause.a
projection 213 on -the yoke to engage against the- disc
210. The opening:in. the. yoke which receives the pin
is: over-sized: so as.to allow pivoting of the pin with
respect to the. voke The upper end of the yoke has
a: pivot- prn 215 whroh connects the: yoke to an. arm
216 .of a: bell crank pivoted at- 217 to. the, gear. box
housmg -164: and. the other arm 218 of: the bell crank
carries* a-roll: 219 positioned for. selective engagement
with- a stop- arm- 220 forming -one arm of a multi-arm
lever pivoted: at 221 on- the gear box housing.

The multi-arm lever has, in addition to the arm 224,
an arm 222 (Figs. 6-and 11) which. connects to. a rod
223 0of a dashpot 224. -Another arm 225 has a pin 226
to which a spring 227 is attached and the other end of
the spring is slidably connected to a pin 228 on an arm
229 which is*pivotally mounted.on a shaft 230 attached to
the gear box housing. ' Another arm 231 of the mulii-
arm -Jever has a pin 232 engageable in an open slot 233
of a trigger link 234. The pin 232 is also slidably re-
ceived in-a slot 235 in a conn%tmg link 236.

The trrgger hnk 234 has a pin 237 at its lower end
which is: slidably- received in-a- slot- 233 in ‘a connecting
link 239. A slot 240 at the upper end of the trigger link
slidably receives a pin 241 carried on an arm 242 integral
with the arm 229 and a trigger 243 is pivotally mounted
to trigger link by a pin 244. The trigger 243 is urged
against a stop pin 245 on the trigger link by a spring 246
connedted to the housing by a pin 247 and at its other
end fastened to an arm 248 of a bell crank pivotally
mounted on a pin 249 and the other arm 256 of the bell
crank is connected to the trigger by a link 251.

An arm 252 integral with the bell crank arms 248
and 250 has a pin 253 slidably mounted in a slot 254
in the link 140 which connects to the rod 13% extending
upwardly from- the pit cushion K.

A lateral -extension 255 of the tngger link 234 carries
a pin 256 to which one end of a sprmg 257 is connected
and the other end of the spring is connected to a pin
258 supported by an upward projection 259 of the gear
box housing 164. ;

.. As stated previously, the arms 229 and 242 are integral

and form in part what may be termed the re-set mech-

anism or the clutch control mechanism. The ré-set
mechanism also includes an arm 260 integral with the
arms. 229 and 242 which carries at its lower end a fol-
lower. roller 261 which, engages with a cam 262 keyed
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to the shaft 176 and which is urged: into. engagement.by
a: sprmg 263 connected between the arm.260.and a catch
openmg 264 on the gear .box housing. . A lateral exten-
sion 265 of the.arm 260 carries a roll 266. whlch is, seléc-
trvely engageable by a latch 267 ‘pivotally mounted on a.
pin 268 carried.on an arm 269 rotatably mounted on- the’
shaft 230.. The, arm:269 carries a cam rollér 270, which,
is.engageable with, a cam 271 keyed to:the shaft 176 and.
the.arm -269 is.urged -into, followmg relationship by a
sprmg 272 connected. ‘between the .arm 269 and the catch
opening 264. The position of the latch 267 is, deter-
mined. by .an arm 275 forming. part .of -the, mechanical
control. center. of - the machrne .and which’ is’ connected,
to.the latch by a link 276.

The connectmg link 236 has-a slot 280 at'its lower end
in which a pin.281.mounted on. an arm 282 is. slidably
mounted. A spring.236a. within the connectrng link .ex-
tends between- the pin 281 and-a pin 283 on the. con-
necting link so.as to form a.yieldable connection.. The
arm 282 is pivotally mounted on.a.shaft 284 supported
in-frame member 284z to which an inboard arm.285 is
connected - and. which  connects with. a rod 286 . having
a cam follower roller (not shown). which.engages a .cam
surface. on.the. turret H;. not shown, and which functions
to shift rod 286 toward the rear of the machine .when
the turret has indexed to. receive the first pin of a new
set. This constitutes a signal that.the turret.has- dropped
ten pms from the turret.H into-the. pin deck-1. This sig-
nal is stored .in the. mechamsm by means of a latch 288
which: is positioned.to. engage a. pin 289 . forming. the
connection between the arm, 285 and. the:rod 286. and
this signal is stored until such time.as. a set. of pins are
placed on the alley. which. means that the deck supporting
sleeve 106 has rotated in a clockwise position. a. suffi-
cient distance to.carry a projection 290 into engagement
;Vsl‘;h the. latch which raises the latch and. releases the pin

The connecting link 239 has a sprmg 291 disposed
therein which engages between the pin 237 on the trigger
link 234 and.a pin 292 on-the link 239 which. forms a
yieldable comnection. The forward end of link 239.is
connected to an arm 240q of the mechanical control
center by a pin 241a.

In operation, the cam 208 on the shaft 158 rotates
through four revolutions in each normal machine cycle
so that the cam follower arm 206 is operated four times
in each cycle to shift the lower end of the yoke 202 to-
ward the front of the machine and cause disengagement
of the clutch if the stop arm 220 is pos1txoned under the
roller 219. When the stop arm 220 is positioned under
the roller 219, the pivot pin 215 becomes fixed so that
the shifting of the lower end of the yoke causes shifting
of the spool 192 towards the front of the machine to dis-

engage the clutch. In this action, the spring 211 is
stronger than the. spring 196 so that the latter spring
yields to permit shifting of the spool. The cam' 208,
because of its four revolutions in a cycle, sets up to- dis-
engage the clutch at 90°, 180°, 270° and 360° of the
machine cycle. The actual determination as to whether
the machine will stop is made by the stop arm 220 which

" may be positioned under the roller 219 to stop the ma-
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chine at either 90°, 180°, or 360° of the machine cycle.

In starting the machine, a ball hitting the pit cushion
K operates through the cushion supporting bar 136, the
rod 139 ‘and:the link 140 to shift the bell crank having
arm 248 and- 250 to withdraw the trigger 243 from under
the pin 241 on the arm 242 which permits the trigger
link-234 to jump upwardly under the urging of springs
227 and 257 “(Fig. 11), this upward movement being

- lirhited by engagement of pin 241 with the bottom of the

slot 240 in the- trigger lmk The upward movement, of
the trigger link permits following movement of the arm
231 of the multi-arm lever and its pin 232 under the
urging of the spring 227 which causes the stop arin 220
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to move away from the roller 219 so that the clutch
may engage under the urging of spring 196.

When the machine commences operation, the cams
262 and 271 on shaft 176 commence rotating in a clock-
wise direction looking at Figs. 6 and 11 and, with the
latch 267 in engagement with the roll 266, the follower
roller 270 on the arm 269 follows cam 271 until the fol-
lower reaches a dwell 271a on the cam which causes
raising movement of the re-set arm 242 a distance which
is not sufficient to permit the trigger 243 to move under
the pin 241 on the re-set arm but which is sufficient to
permit the re-set arm 229 to swing to the left a sufficient
distance to release the pull on spring 227 which extends
between this arm and the arm 225. This dwell is suffi-
cient to extend on either side of the mid-point of the ma-
chine cycle; namely, 180°, so that at this time a signal
may be sent to the clutch to indicate whether the machine
must stop to await ten pins being set in the pin deck I
for setting thereof or whether the machine may continue
to operate through the remainder of the cycle when pins
are to be set on the alley and the pins for this purpose
are in the pin deck I. Movement of the connecting link
239 forwardly by a corresponding movement of the arm
240q occurs at approximately 90° of machine cycle when
new pins are to be subsequently placed on the alley which
causes pivoting of the trigger link forwardly about the pin
241 on the re-set arm 242 a sufficient distance so as to re-

_ lease the pin 232 on the arm 231 of the multi-arm lever
from the open slot 233 on the trigger link and with the
multi-arm lever being over-balanced in a clockwise di-
rection, it will be entirely under the control of the con-
necting link 236 which has the slot 235 at its upper end
slidably engageable with the pin 232. If the connecting
link 236 is in its lower position, this will cause the stop
arm 220 to be positioned under the roller 219 so as to
set up the machine for stopping when the cam 208 shifts
the cam follower 206 (Fig. 7) outwardly. If the turret
has deposited ten pins in the setting deck, the rod 286
will have been shifted rearwardly to cause raising move-
ment of the connecting link 236 which will pivot the
multi-arm lever counterclockwise and lower the stop arm
220 out of position to engage the roller 219. If the sig-
nal from the turret comes at times other than 180° of
machine cycle, this signal will be stored by the latch 283
and the spring 236z forming part of the connecting link
will be compressed until such time as the pin 232 is freed
for movement independently of the trigger link 234 by
forward movement of the connecting link 239.

The projection 290 on the deck supporting sleeve 106
operates to release the stored signal whenever the deck
has descended to set the pins that have been carried
therein since the movement of the deck to setting position

~ carries the projection 290 under the end of latch 288 to
raise it from engagement with the pin 289 connected be-
tween the rod 286 and the arm 285 so that the mech-
anisms are set up to receive a new signal that the deck
has received pins from the turret subsequent to the time
the deck has been emptied.

Continued rotation of the cam 271 carries the follower
270 onto the exireme low on the cam which is sufficient
to raise the re-set arm 242 a distance sufficient fo permit
the trigger 243 to snap under the pin 241 under the urging
of the spring 246 and immediately thereafter the follower
270 rides on to the high part of the cam to lower the re-
set arm 242 and, because of the engagement between
the trigger 243 and pin 241, cause lowering of the trig-
ger link 234 which rotates the multi-arm lever in a clock-
wise direction to position the stop arm 220 under the
roller 219 to set up the machine for stopping at 360° of
machine cycle. . ' )

The foregoing has described the operation with the
latch 267 in engagement with the roll 266 on the arm
260 of the re-set mechanism, At 270° of machine cycle,
the arm 275 may be pivoted in a clockwise direction to
release the latch 267 by upward movement of connecting

10

15

20

25

30

35

40

45

50

55

60

65

70

75

. , 10 . .

link 276 which will shift the control of the re-set affi
242 from the arm 269 to the arm 260 and the follower
yoller 261 so that from 270° of machine cycle, the cam
262 controls. The cam 262 varies from cam 271 in that
the high thereof is positioned 90° of machine cycle sub-
sequent to that of cam 271 so that the stop arm 220 is
positioned under the roller 219 after 90° beyond the end
of normal machine cycle and into the next machine cycle
or a total of 450° from the beginning of the normal ma-
chine cycle. This overcycling occurs when the machine
is to next operate after the rolling of a second ball in a
frame wherein the rake J will sweep pins into the pit and
the deck I will then set pins on the alley bed.

‘As described previously, the deck I is supported by
vertical posts 108 pivotally connected to drive arms 105
connected to the tubular sleeve 106. The sleeve 106 has
the upwardly extending plates 112 with a pin 113 extend-
ing between them. The pin 113 is in sliding engagement
with the slotted link 114 which is connected at its upper
end to a crank pin 302 mounted on a crank disc 303
which is rotatably mounted on shaft 173.

A hook member 304 has an annular end which is rotat-
ably mounted on the periphery of the crank disc 303.
Tt will be noted that the throw imparted to the slotted
link is substantially greater than the throw imparted to
the hook member 304. . :

The pin deck I has an upper position immediately
under the turret H and the lowest position of the pin deck
is that attained when the deck is placing a set of pins on
the alley bed. The movement of the deck to the latter
position is caused by the weight of the deck acting against
the counterbalancing springs 121 and is permitted by the
movement of the slotted link. When the deck is to set
pins, the hook member 304 is held out of engagement
with the pin 113 by mechanism hereinafter described.

The return of the deck to its upper position is caused

by the slotted link 114.
- The pin deck, after the rolling of the first ball in a
frame is moved through a detecting stroke wherein the
deck will stop on the tops of standing pins or slightly
lower if there are no standing pins so that the deck in
this position indicates the absence of standing pins. This
position is obtained when the hook member 304 is in
engagement with the pin 113 and, because of the shorter
throw of the hook member, the movement of the deck
terminates at the strike-detecting position while the
slotted link may over-travel the pin 113, The deck may
stop in positions above the strike level because of the
yieldable connection between the hook member 304,
slotted link 114, and the pin 113 when the deck lands
on a pin that is out of range of the pin pickup mechanism
or when the deck lands on standing pins which are to be
picked up, the latter two levels being at slightly different
elevations.

The hook member 304 is connected by a link 305
(Figs. 7 and 7A) having a slot 306 to a beil crank hav-
ing an arm 307 with a pin 308 slidable in the slot 306 and
fixed to a shaft 309 rotatably mounted on the gear box
housing. Another arm 310 of the bell crank carries a
cam follower rolier 311 which follows a cam 312 fixed
to the shaft 173 which is driven two revolutions in a
normal machine cycle. : :

A spring 313 extends between a pin 314 on the gear
box housing and an extension 315 integral with the bell
crank arms 307 and 310 so as to cause the cam follower
roller 311 to follow the cam 312. A tension spring 316
extends between a pin 317 on the hook member 304
and a pin 318 on the bell crank arm 307 and acts to main-
tain pin 308 in the bottom of slot 306 in link 305.

As shown in Fig. 7, the follower roller 311 is on the
high of cam 312 and when the machine commences opera-
tion, the cam rotates in a counterclockwise direction, to
carty the follower roller onto the low of the cam and the
hook member 304 moves into engagement with the pin
113 under the urging of the ‘spring 313 and the hook
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member stays:in, engagement. ‘until 180° of :machine.cycle
when the deck. is again in its elevated posmon and the
follower roller goes onto the high of cam 312.so as.-to
release the hook member 304.from, the pin 113. As the
cam 312 starts.its second revolutron in a-cycle,, the. hook
member. 304 will go back. into, engagement with the pin
113. It will be noted that with this operation the hook
member 364 controfs: the descent.. of the deck when the
deck first descends after.a. rollmg of a: ﬁrst ballin a, frame
and also controls. the ,descent. of a deck.if the, deck is-to,
re-set standmg pins.in its second descent in the cycle.

If the deck is to. descend to_a.setting. posittion, mecha-
nism is provided to. prevent engagement of the hook mem-
ber 304 with the pin 113; and, compnses an_arm_319
fixed to shaft 389 which by a bar 320 is. connected t0.a
blocking member 321 pivoted on a .pin, 322 extendmo out-
wardly from a mounting plate. .323. fastened to. the. gear
box housing 164.: The blocking member 321 has an arm
324 which normally oscillates back and forth, about pm
322 in response to following, movement of roller 311 on
cam 312, but when a catch. 325 moves up: [into. ahgnment
with the arm 324, movement o ' this arm is, blocked which
also blocks the movement of. the bell. cra 1 310 O,

that the follower roller 311 cannot .move in.
cam 312 and thus the hook member 304 is.maj amed out
of engagement with the pin 113,

The lengths of the slotted lxnk 114 and hook member

the weight of the pin deck I w1ll
slotted. link with clearance enou,

to swing in and out of enoagement wrth pm 113. '
As descnbed prevrously, the pm deck I has pm,prckup

setting deck 62 both of which, are. operated in response
to the movement of cables 87 and 176, respectively: The
cable 76 has its upper end fixed to the pulley 79 which
votates with a second pulley 329 (F1g 5). on the shaft
79a and which has a cable 330 fastened at ne e
to, and the other end of the cable.is secured |
331 fixed to the frame support shaft 99, A pulley 332 IS
disposed within the loop of the cable 330 and is. rotatably
mounted on an arm 333 which is. prvotally mounted on
the pin 314 and which has integral therewith a follower
arm 334 having a follower rolier. 335 which engages a
cam 336 fixed to the shaft 176 and- whlch has a blockmg
end 337. The cam 336 mounted on the. shaft 176 is
rotated one revolution in each machine cycle in-a clock-
wise. direction and has a slope beginning. at, 336a, whrch
permits the follower to move in on the. cam. under unging
of the spring 80. In actual operation, the cam 3*6 has the
first slope 336a which causes the upper setting deck 62
of the pin deck I to move rearwardly a_p rtlon of its
total movement so as to drop the pins;in the deck to.an
intermediate position and an additional slope 336b per:
mits further inward movement of the follower toller
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335 so that the upper setting deck 62. moves rearwardly ‘

an additional distance to cause setting .of pins.

“The cam 336 also determines the operation of the pin
pickup mechanism on the pin deck 1. A follower arm 340
is rotatably mounted on a stub shaft 341 mounted on a
plate 342 secured on the gear box housing 164 by con-
necting brackets 343 (Fig. 3) and has a follower roller
344 which engages the cam 336 at a position approxi-
mately 90° behind the setting deck follower roller. 335.
An arm 340z integral with arm 34 connects with a
downwardly-extending link 345 by means of a pin 346,
and the link 345 has a slot 347 at its lower end which
slidably receives a pm 348 on an arm 349 which is 1ntegral
with the sleeve 89 in front of pulley 329. to which the
cable 87 is attached. A tension spring 350 extends be-
twoen the pins 346 and 348 so as to draw the pm 348
up in the slot 347 if the closing movement of the scissors
type. pin plckup nmechanism’ should be blocked so that
any ‘slack in the cable 87 will be prevented.

PI‘IOI‘ 1o startmg of the machine, the cam 336 and fol-
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lower rollers 335 and- 344, are_positioned as_shown in
Fig. 5, and the. high portion of cam 336 maintains the
follower: rollers in approximately the same posrtron for the
first 90° of machine cycle at which time the pin deck I
is; at the bottom. of its: detectmg stroke so. that, if there
are no pins present, on the alley bed _which would, be the

“strike” condition, a, ﬂag member 351 rotatable about
a shaft 352 may be posmoned to permif operatlon ‘of
the follower for controlling movement of the .upper setting
deck 62 or the follower for the pin. p1ckup rnechamsm but
not both. In normal operation, when the machine- oper-
ates through 90° of its cycle, the ﬁag member 351 i3
positioned with a blockmg surface 353 in alignment with
the blocking end 337 of the follower 334 to prevent the
cam follower. roller 335 following the cam, 336 while a
second blocking end 354 of the flag member is clear of a
blocking end 355 on the follower arm 340 so that the
cam follower. for causing operation of the pin pickup
mechanism may. follow the cam 336. If a strike has
occurred, a link 356 connected to the flag member 351
by a pin 357 is moved forwardly of the machine so as to
move the blocking surface 353 to a non-blocking posmon
and move the blocking surface 354 to a blocking position
which prevents operation of the pin pickup mechanism
and permits operation of the up_per setting deck 62 so, as
to set pins at the correct time in the machine cycle,

It should be noted that the cam 336 is connected to the
shaft 176 which rotates one revolution in a cycle so that
the cam is shaped to correctly control the time at which
the prckup mechanism engages pins and releases pins.

- It is not necessary that the follower 344 utilize. the
additional slope 3365 on the, cam so that a stop 358 on ‘the
frame is posmoned to engage the blockmg end 355 on the
follower arm 340 when the lowest part of the cam slope
or dwell is opposite the follower roller 344.

The raising and lowermg of the rake board 117 with
respect to the alley bed is caused by cam and cam follower
mechanism which connect to the link 128, previously re-
ferred to. The link 128 at its rear end is connected by a
pm 3584 to a cam follower arm 359 which is pivoted on a
pin 360 supported by spaced ears one of them being shown
at 361 extending rearwardly from frame support rod 100
Follower arm 359 has a cam follower roller 362 (Fig. 3)
positioned for engagement with a cam 363 which is
mounted on a shaft 176. The follower roller 362 is urged
to follow the cam by the weight of the rake board 117 and
also by a pair of springs 364 (Fig. 1) connected between
the bell crank 126 and a bracket 365 connected to the rake
support arms 115.

A second cam follower arm 366 is pivotally mounted
on the cam follower arm 359 by a pin 367 and has a cam
follower roller 368 which follows a cam 369 fixed to
the shaft 176. The cam follower 366 is urged to follow
its cam by a spring 370 which connects to a pin 371 on
a part of the follower arm 366 and a pin 372 on a latch
lever 373 fixed to a rotatable shaft 374 carried on the
follower arm 359.

The latch lever 373 is-urged into latching position with
a latch block 375 carried on the follower arm 366 by
the spring 370 and the position of the latch lever 373
is determined by a follower arm 376 (Fig. 5) fixed to
the shaft 374 and having a follower roller 377 engageable
with a cam lever 378.

The cams 363 and 369 have generally the same con-
tours except that the cam 369 has its low beginning
approximately 90° of machine cycle subsequent to the
low. on cam 363. After the rolling of a first ball in a
frame, the latch lever 373 will be out of engagement
with the latch block 375 so that the cam follower arm
359 is in control of the rake board 117 and when the
machine commences operating, the follower 362 will fol-
low the cam 363 and start down below on the cam low
to cause the rake board to move to guard posmon ad-
jacent the alley bed and the low will continue until
unmedlately prior to the end of the machme cycle when
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the follower roller will ride up on the high of the cam
to raise the rake board. The foregoing is the normal
operation after the rolling of a first ball in a frame,

If a strike is not made on a first ball of a frame so
that the next machine cycle is after the rolling of a
second ball in the same frame, the cam lever 378 will
be lowered with resultant counterclockwise rotation of
the follower arm 376 and the latch lever 373 which
latches into engagement with the latch block 375. This
operation occurs at approximately 270° of machine cycle
when the machine is cycling after a first ball, as will be
more fully described hereinafter. With the latch lever
373 engaged, the cam follower roller 368 in engagement
with the cam 369 becomes controlling and will follow
on the high of the latter cam beyond the 360° position
of the machine and through an additional 90° of machine
cycle as a part of the over-cycle previously referred to.
The cam lever 378 will be raised during the cycling of
the machine after the second ball has started the machine
so that the rake follower mechanism will be set up with
the cam follower 362 on the follower arm 359 again
controlling.

As described previously, the vertical posts 108 extend
upwardly from opposite sides of the deck and are con-
nected to the upper drive arms 105 by pins 107. The
pin 107 on the near side of the machine, looking at Fig.
1, is extended inwardly from its connection to the drive
arm 105 a sufficient distance to permit selective engage-
ment thereof by a deck holding hook 400 (Fig. 5) which
extends rearwardly toward and has a sleeve portion ro-
tatably mounted on a shaft 401 which is pivotally mount-
ed in a pair of ears 402 extending upwardly at an angle
from the spring support shaft 106, An arm 403 fixed
to the hook has a pin 404 slidably mounted in a slot
405 in the forward end of a link 406. The rearward
end of link 406 has a slot 407 which receives a pin 408
carried on an arm 409. The link 406 is tubular and
has a spring 410 therein which extends. between the
pin 404 and a pin 411 secured on the internal wall of

the link. The spring 410 functions to yieldably hold-

the pin 404 in the forward end of the slot 405 and against
an end abutment 412 in the link 406 but permits move-
ment of the pin 404 rearwardly in the slot without move-
ment of the link 406 if the link should be held against
movement by the pin 408.

An arm 413 also fixed to the hook 400 has a link
construction connected thereto similar to that connected
to arm 403 wherein a pin 414 on the arm 413 is slidably
mounted in a slot 415 in a link 416 and the opposite
etd of the link has a slot 417 which receives a pin 418
carried on an arm 419. A spring 420 extends between
the pin 414 and a pin 421 and holds the pin 414 in
yieldable engagement with an abutment 422 in the for-
ward end of the link 416. With the parts as shown in
Fig. 5, the deck hold hook 400 is held out of engagement
with the pin 107. However, rearward movement of the
link 406 or forward movement of the link 416 will cause
the hook 400 to swing into engagement with the pin 107.
In normal operation, only one or the other of the links
will be shifted and the movement of the arm 403 or 413
associated with the other link will only result in com-
pression of the associated spring within the tubular link.

The mounting plates 323 and 342 (Fig. 3) have been
previously referred to and reference should be made to
a mounting plate 422 which is spaced from the plate 323
and which acts therewith to support the control center
L therebetween.

The tubular sleeve 106 to which the upper drive arms
105 for the pin deck I are attached has an arm 425
(Fig. 7) fixed thereto which pivotally supports a collar
426 by a pin 427 and the collar is fixed to a connecting
link or rod structure, indicated generally at 428, and,
more particularly, to a tubular element 428q, which ex-
tends upwardly toward the control center L. The tubular
element 428 is open ended and has discs 429 and 430
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enclosing the ends. thereof and slidably receiving a rod
431 which extends upwardly and is pinned to a detector
disc 432 (Fig. 7A) rotatably mounted on the hub of a
cam 444 by a pin 433, The control rod 431 has lat-
erally projecting pins 434, 435, 436, and 437 and the
pins 434 and 435 may slide through and beyond the
discs 429 and 430, respectively. A pair of plugs 438
and 439 are disposed within the tubular element 428
and slidably receive the rod 431 and a spring 440 sur-
rounds the rod and extends between the plugs and tends
to urge the plugs 438 and 439 into seated engagement
with the discs 429 and 430.

A pair of fixed surfaces 441 and 442 secured on the
gear box housing 164 slidably receive the rod above the
tubular element 428, and the surface 441 acts to engage
the pin 436 and limit upward movement of the rod 431
while the surface 442 acts to engage the pin 437 and
limit the downward movement of the rod.

In normal operation with the pin deck I in its upper-
most_ position, the tubular element and rod will be as
shown in Figs. 6 and 7 with the pin 436 in engagement
with the stop surface 441 and the spring 440 compressed
because plug 439 has been lowered with respect to the
tubular element by the pin 435. The pin 435 may travel
freely to either side of the disc 430 by suitable enlarge-
ment of the central opening in the disc.

When the deck descends to a position beneath the
strike detecting position, the pin 437 on the rod 431 en-
gages the stop surface 442 to stop the movement of
the rod while the tubular element 428 continues to move
and causes the pin 434 to pass through the disc 429 into
engagement with the plug 438 and compress the spring
440. It will thus be seen that the foregoing mechanism
provides an over-travel mechanism but which permits
unitary movement of the tubular element 428 and the rod
431 between the limits defined by the pins 436 and 437.

The control center L is constituted by latch and lever
mechanisms disposed around the shaft 181 which extends
outwardly from the gear box housing 164 or toward the
bottom of Fig. 3 and various cams keyed to said shaft
as well as the detector disc 432 referred to above.

The detector disc 432, as shown in Figs. 7 and 8, is
rotatably mounted on the hub of a detector cam 444
which is keyed to the shaft 181 and a re-set cam 449 is
keyed to the shaft 181 adjacent the opposite side of cam
444,

The detector disc 432 has two seriese of notches on- its
periphery. One set of notches are at the face of the
disc which is adjacent to the cams 444 and 449 while the
notches at the other face are adjacent to cams to be
described hereinafter. The first referred-to series or set
of notches include notches 450, 451 and 452 (Fig. 7A).
The notches 450 and 451 have a masking section 453
therebetween formed by the connecting periphery of the
detector disc and the notches and masking section oper-
ate in conjunction with a “new set” latch lever 454 which
is pivotally mounted on a shaft 455 extending between
the plates 323 and 422 fastened to the gear box housing
164. A “new set” latch 438 is associated with the “new
set” latch lever 454 and is also rotatably mounted on
the shaft 455. Extensions 459 and 460 of the latch
lever 454 and the latch 458, respectively, extend to op-
posite sides of the shaft 455 and are held in normally
abutting relation at 461 by a spring 462. A tension
spring 463 extends between a pin 464 on the extension
4539 and a pin 465 fixed to the support plate 323 to urge
the latch lever toward the shaft 181, The latch lever
has a cam follower nose 466 at its end which is posi-
tioned for selective engagement with the associated cam
444 having a dwell 444a (Fig. 12) and a disc follower
lug 467 projecting outwardly into the plane of the de-
tector disc. o

A “new set” lever 470 is pinned to a shaft 471 ro-
tatably mounted in and extending between the plates 323
and 422 and extending: ontwardly beyond tne plate 422,
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The arm 248 previously referred to in connection with
the control of the clutch and which is connected to the
tink 239 is an extension of the “new set” lever 470 ex-
tendlng opposrtely from the shaft 471, The “new set”

lever has a cam follower roller 472 selectively engageable
with the cam 449 (Figs. 11 and 12) having a “high”
449q extendmv over. slightly. less than one quadrant of
the cam, and the lever is.urged toward a following posi-
tion by a spring 473 surrounding a, rod 474 which is con-
nected at one end to the arm 240 by a pin 475 and which
is slidably mounted at its other end in an opening formed
in an arm 476. The spring abuts against the arms 249
and 476 to. urge. the: “new. set” lever 479 in a. counter-
cloekw1$e dlrectlon locking at Fig. 7A. The latch 458
when in its latch position engages a laich lug 477 ex-
tending. laterally outward toward the plane of the de-
tector. disc 432 so as to lie.in, the plane. of: the latch 458.

The catch 325 prevrously referred to in describing the
operation: of the: deck hook 364 is pivotally mounted on
the shaft 471 outwardly of the arm 240 and has a spring
480 extending between connections, 481, and. 482 on the

“new.set” lever 470, and. the catch 325 respectlvely The
catch 325 has an arm 483 integral therewrth provided
with. an inwardly extending lug. 484 lying in the plane
of the arm 240 which limits the movement of the catch
by the spring 480. An arm, 485 posrtloned outwardly of
the plate 456 is fastened to the shaft 471 and abuts. at 486
an arm 487 loosely mounted on the shaft. 471 which
has the link 356 connected thereto by a. pin 488. The
arm 356 has been previously referred to in the. descrip-
tion of the. flag member 351 which controls the oper-
ation of the cam followers for the pinsetting and re-
setting mechanism on the deck 1.

In describlng the parts of the control mechanism: 163,
the expresswn “outwardly™ is considered to mean. the di-
rection toward the side of the machine from which the
machine is viewed in Fig. 1 and which. appears at the
bottom of Figs. 2 and 3 while the.expression: “inwardly”
when speaking of the direction in. which. a.part extends
is. meant to refer.to the opposite dlrectron

A two-ball frame. latch lever 499 is rotatably. mounted
on a shaft 491 extending between. the plates 323 and: 422
outwardly of the latch 458 and “new net” lever 479 and
an associated latch 492 is also rotatably mounted on:the
shaft 491.  Extensions 493 and 494 of the latch lever 4990
and latch 492, respectively, abut at 495 and are yield-
ably held in abuiting relation by a spring 496. A spring
497 connected between pins 498 and 499 on the exten-
sion 493 and frame plate 323, respectively, urges the
Jatch lever 490 in a clockwise direction looking at- Fig.
7A about the shaft 491, A follower lug 508 at the end
of the latch lever 490 and extending outwardly therefrom
follows the detector disc 432 and partxcularly the portion
thereof containing the notch 452 and a follower nose 501
follows the cam 444 (Fig. 11) having the dwell 444a
referred to previously.

A two-ball frame lever 502 is ﬁxed to a shaft 563
rotatably mounted in the plates 323 and 422 and extend-
ing -outwardly from the plate 323. The lever 502 has a
cam. follower roller 503a which selectively follows the
cam 449 and has an outwardly. projecting latch lug 504
lying in the plane of the latch 482 so that the lever. 592
may- be latched when the latch is in latch position. -

The arm 275 previously. referred fo.in connection with
the over-cycling of the clutch 159, arm 409 referred to
in the operation of the deck hold hook 400, and the cam
lever 378 for latch 373 are fastened to the shaft 503 so
that movement of the lever 502 results in. movement of
the arms 275 and 409.

The cam lever 378 (Figs. 5 and 12) is ﬁxed to ‘the
shaft 503 outwardly of the plate 422 (Fig: 3). so that it
lies in the plane of the follower roller 377. ~The arm
476 is also fastened to the shaft 503 so that it moyes
with the lever 502 and the spring 473 acting against the
arm. 476 urges the lever 502 in a clockwise direction
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lookmg at Fig. 7A toward the. cam 449. The arm 409
carries an abutment 505 which is selectively engageable
with an actuating member 506 (Fig. 12) of a switch 507
mounted on the frame. When the abutment 505 is out
of engagement ‘with, the member 506, the switch may
be connected to, mechanism to indicate that.the machine
is set up. for a first ball in a frame and, when the abut-
ment 505 shifts .the member 506, the switch 507 indi-
cates that the machine is set up for a second ball in a
frame. '

As shown in Fig. 6, the link 155 which controls the
rake sweep latch 145 is connected to a forked arm 510
by a pin 511. The arm 510 is integral with the arm
419 previously referred to in connection, with the opera-
tion of the deck bold hook 408 and is also integral with
a rake control lever 512 all of which are pivotally
mounted on a shaft 471 extended between the . mount-
ing plates 323 and 422. The lever 512 has a cam fol-
lower roller 513 which follows a. cam 514 (Fig. 6A)
which is keyed to the shaft 181. The cam 514 has a
relatively short low area 514a and a Tonger low area
5i4b. The lever 512 is urged into following relation
with the cam 514 by a spring 515 mounted between the
pin. 511 and a pin (not shown) on the frame.

The cam lows 514a and 514b functwn to permit the
lever 512 to move in toward the cam which. resulis’ in
clockwise movement of the arm 510 looking at Fig. 6
which results in forward movement of the link 155 to
shift the latch 145 under the urging of spring 148 into
position to. engage the catch member 144 carried on the
grab member 143. The low 514a is designed to have
the lever 512 in its innermost position so that the link
416 for operating the deck hold hook 400 will be in its
rearward position and thus. hold the deck hold hook 400
out of engagement with the pin 107 on the deck vertical
post 108. The rake latch 145 (Fig. 4) does not engage
catch member 144 since the grab member. 143 is not
adjacent the latch during this portion of the cycle. The
low 514b is arranged so as to permit the lever 512.to be
in its inner position from approximately 135° to 225° of
machine cycle so that during this interval the latch 145
may engage the catch member 144 which is moved into
latching range at 135° of machine cycle by the crank
156 on the shaft 158 which makes four revolutions.in a
cycle and to maintain the latch until the catch member
144 again returns to its. forward positidn at approximate-
ly 225° machine cycle.” This interval is timed to occur
between - descents of the pin deck I in plckmg up and
resetting or setting pins.

A detector. cam 518 (Figs. 6A, 15 and 16) having the
lows .518a. and 5185 is keyed to the shaft 181 imme-
diately inward of the cam 514, ‘and the detector disc
432 inwardly of cams 518 has notches 519 and 520 in
the periphery thereof and at.the side of .the periphery
adjacent the cam 518.

"Al latch lever 521 pivotally mounted on the shaft 455
and. outwardly of the “new set” latch lever 454 has a
nose 522 which follows the cam 518 and an inwardly-
directed. detector lug 523 which follows: the detector disc
432. An arm 524 integral with the arm '521 carries a
p1vot pin 525 which pivotally supports a bell crank hav-
ing arms 526 and 527 and a second bell crank having
arms 528 and 529, A spring 530 connected between a
pin- 531 on the plate 456 and a pin 532 on the arm 526
normally. urges the detector’ lever 521 in a clockwise
direetion lookmg at Fig, 6 and holds abutments on arms
524 and 526 in engagement as indicated at 533. The
arms 527 and 528 are held in abutting relation at 534
by a spring 535 connected therebetween A lmk 536
connects - the pin 532 Qn the arm 526 with an arm 537
of a bell crank pivotally mounted on a shaft 538 extend-
ing. between the mounting plates 456 and 457 and the
other arm 539 connects to 2 link 540 (Fig. 6).extend-
ing rearwardly, ‘The:link 540 has a slot 541 in which
a pin 542 on a lever 543 is mounted. The arm 3543

ad
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constitutés ‘an additional arm of the multi-arm lever
having the stop arm 220 and arms 222, 225, and 231,

A pin 544 on the inner taoce of cam 514 is positioned
to engage the arm 529 after the shaft 181 has rotated
through approximately a quarter revolution or 90° of
machine cycle so as to be selectively engageable with
the arm 529 when the detector lever 521 is in its fur-
thest counterclockwise position which places the arm
529 in the path of the pin 544. When this cccurs, the
arm 526 pulls down on the link 536 to shift the link
54¢ forwardly and pull the stop arm 228 up into posi-
tion under the clutch follower roller 219 so that at 90°
of machine cycle the cam 268 on shaft 17¢ will operate
to disengage the clutch and the movement of stop arm
220 results in clockwise movement of the arm 231 which
pulls the trigger link 234 downwardly to position the
trigger 243 under the pin 241 under the urging of spring
246, This operation occurs when the pin deck I lands
on the standing pins which are out of pin pickup range
and thus are contacted by the bottom plate on the pin
deck having the openings through which pins normally
extended when in pin pickup range.

In order to re-start the machine, an operator at the
rear of the machine may pull on a rod 545 connected to
a link 546 having a slot 547 slidably engageable with a
pin 548 on an arm 549 integral with the arm 256 which
is connected to the trigger 243 by the link 251 so that
the trigger 243 is pulled out from under the pin 241
similarly to the action that occurs when a ball hits the
pit cushion K which also pulls the pin 511 by its con-
nection thereto to pull the link 155 rearwardly and hold
the latch 145 out from engagement with the catch mem-
ber 144 so that sweeping of deadwood into the pit will
not occur,
a counterciockwise direction about its pivot 471 so that
the link 416 is shifted forwardly to position the deck
hold hook 4890 to engage the pin 167 and hold the deck
up so that the deck will not go down again in the sec-
ond haif of the machine cycle. The member 545 need
not be held until the machine stops since a latch 549«
(Fig. 4) pivoted on an arm 5495 integral with the sleeve
154 is moved into engagement with a latch pin 549¢
extending through rod 182. When the rake J ascends
at the end of a cycle, the arm 127 disengages the latch
34%a from the latch pin. This results in maintaining
the hold hook 488 in position to maintain the deck in
up position and prevent its descending again onto the

&

tops of standing pins.

The notches 519 and 520 are so arranged that the
detector lug 523 may move into one of the notches ex-
cept when the lowering movement of the deck terminates
at 2 level determined by a standing pin which is out of
the pin pickup range.

In a modified form of the too-far-off-spot mechanism
as shown in Figs. 15, 16 and 17, the machine is not
stopped but the rake board 117 is prevented from sweep-
ing movement to prevent sweeping and the deck is held
up by the hook 400 until the machine stops at the end
of its normal cycle. In this modification, the arms 510
and 512 are identical as is the construction of the de-
tector disc and the cams 514 and 518. The construction
of arm 521 is also the same and the foregoing parts have
been given similar reference numerals. Fig. 15 illustrates
the parts in their position when the deck I lands on a
“too-far-off-spot” pin while Fig, 17 illustrates the parts
when the deck is down and does not find a “too-far-off-
spot” pin. Fig. 16 illustrates the parts when the deck is
down at 270° of machine cycle and wherein the cam 518
holds the detector lever nose 522 out so that the detector
lever may not move. :

The- detector lever 521 has an extension 5§50 which is
held in abutting relation with an extension 552 of a latch
552 pivoted on the shaft 455 by a spring 554 extended
between the extensions. A spring 555 connected between
a pin 855 on the frame plate 422 and-a pin 556 on the

This also results in moving the arm 419 in.
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extension 850 urges the lever 521 toward the deteétof
disc 432.

As described previously, the detector lug 523 may
move into a notch except when the deck lands on one or
more pins too far out of pickup range so that with the
detector lug 523 held out, the latch 552 holds the lever
512 in its oufer position by engagement of an inwardly
extending latch lug 557 with the latch and in this posi:
tion, the rake latch 145 may not engage the catch member
144 and the deck hold hook 400 is positioned to engage
the pin 107 when the deck returns to its upper position.
The detector lug is shown in the notch 520 when the pin
deck I finds no pin “too-far-o ﬁ”—spot” in Fig. 17 and tne
detector lug is held out, as shown in Fig. 15, when the
deck finds a “too-far-oﬁ-spot” pin.

A foul ball solenoid 560 is connected to a bell crank
having an arm 561 by a spring 562 (Figs. 7A, 18 and 19).
The bell crank is rotatably mounted on the shaft 455 and
has another arm with an outwardly bent end 563 which
engages with an arm 564 of a bell crank rotatably
mounted on the shaft 455 and outwardly of the bell crank
arms 561 and 563. Another arm 565 of the bell crank
having the arm 564 is positioned to engage an outwardly
extending projection 566 on a lever 567 rotatably mounted
on the shaft 455 inwardly of the two bell cranks previ-
ously referred to. A spring 568 extends between the pro-
jection 566 and the pin 499 extending from the plate 323
to urge the interengaging parts in a clockwise direction
looking at Fig. 18 against a pin 570 extending ountwardly
from the plate 323.

The arm 564 has a nose 571 lying in the plane ofa par-
tial ring 572 on the cam- 449.

The projection 566 extends outwardly a sufﬁcwnt dis-
tance to line up with an arm 573 fastened on a sleeve
573a loosely mounted on a shafi 574 extending between
the plates 323 and 422 and also to engage an abutment
574a formed on the extension 460 of the “new set” latch
458, An arm 575 connected to the arm 573 by the sleeve
573a on the shaft 574 lies in the plane of the extension
551 of the latch 552 in the rake control mechanism in
the modification of Figs. 15, 16 and 17, and is connected
thereto by a pin 577.

A pin 578 (Fig. 18) on the “new set” latch 458 is posi-
tioned for selective engagement with the two-ball frame
latch 492,

In operation, the solenoid 560 is operated by a foul
ling indicator (not shown) in which the indicator has a
holding circuit timed to hold the solenoid energized until
the impact of a ball against the pit cushion K starts the
machine. Due to the timing, someone’s crossing the foul
line without actually rolling a ball will not cause a foul
cycle.

As the solenoid 560 is energized and the machme
started by a ball hitting the pit cushion K, the initial
portion of the partial cam ring 572 on the cam 449 en-
gages the nose 571 on arm 564 which has been previ-
ously positioned in the path of the partial ring by ener-
gization of the solenoid which moves arms 561 and 563,
and arm 564 in a counterclockwise direction. The en-
gagement of the cam ring 572 with the nose 571 pivots
the arms a further amount in a counterclockwise direction
to carry the projection 566 into engagement with the abut-

ment 574a and pivot the latch 458 in a counterclock-

wise direction against the action of spring 462 a suffi-
cient distance to release “new set” lever 470 and when
the detector cam 449 presents its 10w adjacent the fol-
lower roller 472 on the “new set” lever, the “new.set”
lever may move in {0 set-up the flag 351 so that the upper
setting deck 62 may operate with the pin pickup mecha-
nism blocked at the desired time in the machine cycle.
At the same time, the projection 566 hits the arm 573
to move the latch 551 in the modified rake control mech-
anism so as to permit movement of the rake control lever
512 so that the rake will sweep at its normal time in
the machine cycle, it being noted that this latter operation
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is only necessary in the modified form of too-far-off-spot
pin ¢ontrol where the rake is stopped while the machine
continues to cycle.

Further rotation of the cam 449 causes a rising slope
on the cam ring 572 to raise the “new set” latch 458 an
aditional distance so that the projection 578 engages the
under surface of latch 422 to pivot this latch and release
the two-ball frame lever 502 which sets up the machine
to await the rolling of a second ball in a frame.

If a foul occurs upon the rolling of a second ball in
a frame, there will be no operation of the foul mecha-
nism since it will be remembered that as the machine was
set up for the second ball, the two-ball frame member
592 had rotated clockwise with its latching lug 584 in
position to intercept the counterclockwise rotation of arm
563 if the foul ball solenoid should be energized. With
the arm 563 blocked, the nose 571 cannot move into
position to engage the partial cam ring 572 so that no
change is made in the normal sequence of the machine
and in this instance the spring 562 takes up the motion
of the solenoid.

At certain times, it is desired to set a “new. set” of pins
on the alley, for example, when a bowler obtains a
spare in the tenth frame, he is entitled to one additional
ball. and, after the rolling of this ball, it is necessary to
place a “new set” of pins on the alley. A solenoid 580
(Fig. 7A) connected on the frame plate 422 is con-
nected by a link 581 to the arm 248 in the clutch control
mechanism so that energization of the solenoid pulls the
link 581 forwardly and as a result, releases the trigger
243 to start the machine in operation. The link 581 is
siotted at 582 to receive a pin 583 on'the extension 494
of the two-ball frame latch 492 and energization of the
solenoid rotates the two-ball frame latch 492 in a clock-
wise direction against the urging of spring 496 to release
the two-ball frame lever 582 which moves. inwardly on
cam 449 about its pivot shaft 563 at the appropriate
time. As previously described, this moves the deck hold
hook 480 into position to temporarily hold the deck in
its upper positice and as previously described, the “new
set” lever 47¢ will move inwardly at approximately 90°
of machine cycle so that pins on the alley are raked
off, new pins are set, and the mechanism returas read-
ily for a first ball in a frame.

The circuit as shown in Fig. 9 includes the main lines
660 and 601 which have a connection 602 to a normal
110 volt, 60 cycle circuit. ' The moters 12 and 40 are
connécted across the lines 680 and 693 by wires 603 and
604, respectively. The moters are electromagnetically
started by energization of a coil C connected across the
lines by a wire 605 The coil C has normally open
switches C; and C, connected in the wires 643 and §64,
respectively, and normally open switch C; connected in
the wire 695.

The coil C may be energized to'start the motors by
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closing a switch 686, a switch 667 or a swiich 608 con- -

nected in parallel with the normally open switch C, and
the coil may be de-energized to stop the motors by open-
‘mg of any of switches 609, 616 or 611 connected in the
wire 685.

 The switches 606 and 689 may be located at 2 con-
trol desk at the front of a bowling alley, the contacts
607 and 610 may be located adjacent the masking unit
"of the machine and the contacts 608 and 611 may be lo-
cated at the rear of the machine.

A wire 612 has the switch 507 having a contact 613
which is connected in a wire 614 having a first ball light
L, and another contact 615 comnected in a wire 616
‘having a'second ball light Ly, A wire 617 has a switch
618 provided with the normally .open switch member
'619 which, when closed, may energize a coil 628 for
operating a counter (not shown) to indicaie the number
of times the pin deck I descends to set pins on the alley
‘bed. The switch 618 may be located for. operatxon by
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‘444 onto the low 444a (Fig. 20).

.pit.

20
the “new set” lever 470 or may be mounted on the
frame for engagement by the pin deck I when it descends
to its setting level.

A wire 621 has the “new set” solenoid 580 and a pair
of normally open switches 622 and 623 connected in
parallel. The contact 622 may be located at the fear
of the machine and the contact 623 located at the front
of the alley for use by & bowler when a new set of pms
is required

A wire 624 has a commercially available foul detector
unit 625 connected therein which energizes a wire 626
having the foul solenoid 560 and maintains the sole-
noid energized a length of time sufficient to enable a
ball to hit the pit cushion K and start the operation of
the machine. As mentioned previocusly, energization of
the solenoid 569 has no effect on the cycling of the ma-
chine if the foul line should be inadvertently crossed
since the proper operation of the foul mechanism re-
quires that a ball subsequently engage the pit cushion K.

Operation

As shown in Figs. 1 to 7A, the machine is set up await-
ing the rolling of a first ball in a frame. The impact
of the ball swings the pit cushion K clockwise about the
pivotal connection of the arms 136 to the plates 132,
and the arm 139 extending upwardly from the pit cush-
ion shifts the link 146 to pull the trigger 243 and re-
lease the trigger link 234 so that the clutch 159 may
engage to drive the input shaft 165. -The rotation of
the input shaft 165 starts the shafts 158, 173, 176 and
181 rotating in a 4-2-1-1 ratio, respectively.

At the start of the first ball cycle, the “new set” lever
47% is held out by the “new set” iatch 4358 so that the
catch 325 is out of alignment with the arm 324 leaving
the follower arm 310 free for movement so that the
cam follower roller 311 may follow the cam 312 on
the shaft 173. Thus, the deck lift hook 384 drops into
engagement with the pin 113 on the deck lift shaft 186
so that the deck I travels through a detecting siroke of
a sufficient distance to detect the presence or absence
of standing pins and to pick up any pins that may be
standing. Referring to the diagram shown in Fig, 20,
the line F—F denotes the path of the pin deck I with
the deck at the bottom of its oetectlng stroke at 90° of
machine cycle.

The downward motion of the pin deck I will result in
movement of the detector link 428 and rotation of the
detector -disc 432. The bottom level of the deck will
result in corresponding positioping of the detector disc.

Firstly, considering the situation wherein pins remain
standing, as shown diagrammatically in Fig. 10 the “new
set” detector lever 454 finds no notch in the detector
disc but is held out by the masking section 483 so that
the nose portion 466 of the lever cannot follow its cam
This resulis in holding
the latch 458 engaged with the “new set” lever 476 aud
with the “new set” lever held the flag member 351 re-
mains in its initial position so that the blocking surface
353 biocks the blocking end 337 of the follower arm
334 to prevent motion of the upper setiing deck &2 but
motion. of cam follower arm 34¢ to permit closing of
the scissors is not prevented. This relationship is shown
in Figs. 5 and '10. At the same time, the arm 512 moves
in against its cam 5i4 and, more particulerly, the low
portion S14a of the cam (Fig. 20) so that the lever 512

.rotates clockwise to push the link 185 forwardly and

position the latch 145 so that it will pick up the catch
member 144 as the latter member moves to its forward
position and resuit in moving the rake board 317 along
the alley bed to sweep the dead wood into the alley
The cycling of -the crank 156 is illustrated in Fig.
20-and shows a forward position at 130° of machine
cycle where the latch 145 may engage. - Also, . the ‘link
416 is" moved rearwardly to . raise the deck hold hook



3,078,204

21 , ,
406 awdy from the position wherein it would engage the
pin 167 on the deck support arm.

The rake board 117 is dropped to the alley bed im-
mediately after starting of the machine (Fig. 20) by
following movement of the arm 352 and cam follower
362 on the cam 363 which results in shifting the link
128 rearwardly so that the arm 127 is rotated in a
clockwise direction and through the bell crank 126
lowers the links 125 with resultant lowering movement
of the rake board 117.

The pin deck I is brought tc the top position with the
pins held in the closed pin pickup mechanisms high
enough to clear the rake as it sweeps the dead wood to
the pit. At this time, the pin deck is supported by the
slotted link 114 and the deck lifting hook 304 is caused
to go through an idle motion off the pin 113 and on
again by the cam 312 (Fig. 20). With the lifting hook
304 re-engaged and the deck holding hook 409 out of
engagement with the pin 107, the deck returns at ap-
proximately 270° of machine cycle to re-set the standing
pins in the positions from which they were taken as the
cam follower roller 344 moves out of the dwell area
of cam 336 and back onto the high portion thereof
(Fig. 20).

As the deck approaches the re-spotting position, a
second detecting cycle takes place as indicated diagram-
matically in Fig. 12. The “new set” latch lever 454
engages the high of its cam 444 and is also on masking
section 453 so that it cannot move. The rake control
lever 512 is moved outwardly by a high on the cam 514
so that the latch 145 is out of engagement with the catch
member 144 and the link 416 is shifted forwardly to
position the deck hold hook 40¢ in position to engage
the pin 187 on the deck support arm when the pin deck
rises to its top position.

When re-spotting pins as shown in Fig. 12, the two-
ball frame latch lever 499 encounters a notch 452 in
the detector disc 432 allowing the latch lever 4990 to
follow its cam 444 inwardly onto the low 444a (Fig.
20) so as to withdraw the latch 492 from engagement
with the two-ball frame lever 502, The lever 582 js
urged fo follow the down slope of ifs cam 449 by the
spring 473 which withdraws pressure on the deck hold
hook link 406 and releases the plunger of switch 597
to change the first ball light to the second ball light
because the shifting of the two-ball frame lever indicates
that the machine will be set up to await the rolling of
a second ball in a frame. Also, through arm 275 and rod
276, the latch 267 is shifted to disengage from the pin
266 so that the reset arm 242 is moved under the control
of cam 262 rather than cam 271 and the clutch remains
engaged until 90° of the ‘second machine cycle,

This same movement of the two-ball frame lever 502
causes the cam lever 378 to drop and permit latch 373
to engage the latch block 375 under the urging of springs

370 so that the follower arm 366 and its follower 368
become controlling and although the rake 117 rises at
the normal end of the machine cycle, the rake stays up
when the machine starts after the rolling of a second
ball until just after 90° of normal machine cycle because
the low on cam 369 begins 90° after the low on cam
363 (Fig. 20).

The deck holding hook 489 is in engagement with
the pin 167 on the deck support post 188 and holds the
pin deck I up during the over cycling which is the nor-
mal time in which the deck descends for a detecting
stroke. At the end of the over-cycling period, with the
pin deck I held up by the deck hold hook 490, the detector
link 428 is in iis upper position, as shown in Fig. 13,
so that ‘the detector disc 432 has its notch 451 in align-
‘ment. with. the lug 467 on the “new set” latch lever 454
and the low 444a in cam 444 is opposite the nose 466
of the latch lever (this will be seen by looking at the
50° position on the diagram of Fig. 20) .so that the
latch 458 may. be shifted to release the “mew set” lever
470 to move inwardly on its cam 449 off the high 449a.
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This movement of the “new set” lever swings catch 325
into position to block movement of the arm 324 to pre-
vent the movement of the deck lift hook 304 into en-
gagement with the pin 113. This same movement of
the “new set” lever shifts the flag 351 to block the action
of the scissors operating follower arm 340 and permit
movement of the setting deck follower arm 334. The
arm 240z is also shifted which through the link 239
pulls the trigger link lower end 234 forwardly to free
the pin 232 from the slot 233 in the trigger link so that
positioning of this pin may be under the control of the
connecting link 236.

Just prior to the end of the over-cycling period, the
re-set arm 242 through the pin 241 and the trigger 243
rotates the stop arm 220 into position under the follower
arm 218 in time for the cam 208 on the shaft 158 to
disengage the clutch and stop the machine.

The rolling of a second ball and resulting movement
of the pit cushion K thereby again starts operation of
the machine as previously described with the movement
of the deck as indicated by the line H—H in Fig. 20
wherein with the machine starting at the 90° position
because of over-cycling after the first ball, the deck re-
mains up while sweeping of deadwood is carried out by
the rake J and, subsequent to the 180° position on the
diagram in Fig. 20, the deck moves down to a pinsetting
position permitted by the slotted link 114 since the deck
1lift hook 304 has been held out by the blocking of- the
arm 324 by the catch 325. As part of the setting opera-
tion, the cam follower 335 for operating the upper set-
ting deck 62 moves into the low area of the cam 336
which permits the spring 80 to operate to shift the set-
ting deck 62. At this time the position of the control
elements is shown in Fig. 14 and it will be noted that
the high 449z of cam 449 has re-set the two-ball frame
lever 592 behind the latch 492 so that the parts oper-
ated by -the two-ball frame lever are again positioned
as they were prior to the rolling of a first ball in a
frame. Also,; looking at Fig. 14, it will be noted. that
the new set detector lever 454 has been moved to its
outermost position by the “high” of cam 444 which has
been permitted by operating movement of the extensions
459 and 460 since the new set lever 479 is still on the
low of cam 449.

As the pin deck I returns to:its upper position, it will
be noted that the high 449q of the cam 449 becomes oper-
ative to reset the new set lever 47¢ behind the latch 458.

_As indicated in Fig. 20, the low of cam 369 begins sub-
sequent to the time the machine commences operation
after the rolling of a second ball so that the rake J
immediately starts its descent to a guard position and
remains there until near the end of the cycle when the
high on cam 363 causes the rake to be lifted. The latter

‘cam is again effective at the time that the two-ball frame

lever 502 is shifted out to its latched position behind
latch 492. v »

- Assuming an alterpative condition wherein after the
rolling of a first ball the pin deck I descends under the
control of the deck lift hook 304 and finds no standing
pins, the control elements are positioned as shown in Fig.
11. The detector lug 467 on the detector lever 454 is ad-
jacent the notch 450 in the detector disc 432 and the nose
466 of the detector lever is in the low 444a of the cam
444 (Fig. 20) so that the detector lever may pivot counter-
clockwise about its shaft 455, looking at Fig. 11, to release
the latch 458 from engagement with the lug 477 on the
new set lever 479 and the follower roller 472 on the new
set lever may move off the high 4494 of the cam 449 so
that. the mew set lever pivots counterclockwise about its
pivot 471. This causes the same shifting of parts as de-
scribed previously and, in effect, shifts the flag member

'351 to block the cam follower arm 340 for the scissors
pin’ pickup mechanism and permit movement of the fol-

- lower arm 334 for the upper setting deck 62.. The move-

15

ment also results in movement of the armi. 240a to shift
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the trigger link 234 forwardly and release the pin 232 so
that the control of the clutch will be determined by the
availability of a set of pins for setting as indicated by the
connecting link 236 (Fig. 6). Additionally, the catch 325
is positioned to engage the arm 324 and block the deck
lift hook 304 from engagement with the pin 113 so that
the next descent of the deck will be to the sefting posi-
tion under the control of the slotted link 114,

The line G—G in the diagram of Fig. 20 illustrates the

movement of the deck as may occur after the rolling of a

first ball and shows the first descent through the detecting
stroke down to a position where the pin deck stops on
standing pins and also shows the second descent where the
deck re-sets standing pins.

The line H—H in the diagram in Fig. 20 shows the
movement of the deck after the rolling of a second ball in
a two-ball frame wherein the deck remains up until after
the sweeping operation has been performed and then sub-
sequently to a 180° position on the diagram of Fig. 20
descends a distance greater than that illustrated in line
G—G to place a set of pins on the alley.

The right hand portion of line F——F in Fig. 20.is divided
into two parts and the upper portion illustrates the descent
of the deck in a re-setting operation while the lower por-
tion illustrates the descent of the deck in a setting opera-
tion.

We claim:

1. In an automatic pinsetter for use with a bowling
alley having a pit, in combination, a pin deck, a rake for
sweeping deadwood into the pit, and means for control-
ling the operation of the machine including a control
center having a movable control member, a link member
connected between the deck and control member to cause
positioning of the member corresponding to the level
of the deck, means for moving the deck through a setting
stroke from its top position to a setting level, and means
for moving the deck relative to said control center through
a detecting stroke initially after the rolling of a first ball
in a frame wherein the deck may stop at a first level where
an out-of-range pin may be encountered; a second lower
lfevel where at least one in-range standing pin may be en-
countered and a third “strike” level where no standing
pins are encountered, and means responsive to positioning
of the control member when the deck stops at the first
detecting level to prevent operation of the rake, to pick
up and reset pins when the deck stops at the second level
and to set new pins when the deck stops at the “strike”
level.

2. In an antomatic pinsetter, in combination, a pin
deck for setting and resetting pins, means for moving the
deck up and down, a rake for sweeping deadwood, a
control center for controlling the operation of the pin-
setter, including a shaft driven in timed relation with the
deck moving means, a first new set control lever, a sec-
ond two-ball frame control lever, an out-of-range pin con-
trol lever to prevent operation of the rake, a plurality of
movable laiches for said levers and each having a cam
follower, there being one latch associated with each lever,
a control disc loosely mounted on said shaft and having
notches for receiving said latches in ¢ertain positions
thereof correspending to certain levels of the deck, a link
connecting the deck and disc, first and second detecting
cams fixed to said shaft and operable with the cam fol-
lowers on the latches associated with the first and second
control levers and the out-of-range pin control lever, re-
.spectively, to permit movement of a latch into a notch
at the appropriate interval in the machine cycle, and a cam
for each control lever fizxed to the shaft to reset said levers
in engagement with their latches.

3. An automatic pinsetting machine for use with a
,.bowlmg alley having-a pit, comprising, in combmatlon,
_pin setting and resetting deck, means for moving the deck

toward and away from an ailey bed, a rake for sweeping -

"deadwood into the pit, a latch and lever system for con-

»trolhng the machme to set or reset pms, a movable con- T
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trol member positionable in accordance with the Iowest
level of the deck in a detecting stroke for determining the
action of the latch and lever system, a mechanical link
connecting said deck and member for simultaneous move-
ment, and a latch and lever mechanism responsive to the
position of the member when the deck encounters an out-
of-range pin to prevent sweeping of said pin into the pit.

4. In an automatic pinsetter, in combination, a pin
deck for setting and resetting pins and having three distinct
levels during a detecting stroke to determine either a
strike, a spare or an out-of-range pin, means for moving
the deck up and down including the detecting stroke after
the rolling of a first ball in a frame, a pin rake, a control
center spaced from the deck including a movable mem-
ber having three distinct positions associated one with each
of said deck levels, means connected between the mov-
able member and deck so that the position of said member
is related to the level of the deck, mechanisms responsive
to either of two of the positions of the member in the de-
tecting stroke of the deck for controlling the operation of
the machine through either a new set or reset cycle and
responsive to said member in the third position for pre-
venting operation of the rake when a standing pin has
moved beyond pin pickup range.

5. An automatic pinsetting machine, comprising, in
combination, 2 movable pin deck, means on the deck for
picking up and resetting standing pins and for setting pins,
a rake for sweeping pins under the control of said shift-
able lever from an alley bed, a shiftable lever, means for
cycling the rake prior to setting or resetting of pins on
the alley bed, laich means for blocking said shiftable lever
to prevent operation of the rake when a pin is beyond
the range of operation of the pin pickup means, and means
responsive to the occurrence of a first ball foul for shift-
ing said latch to free said lever and render said rake op-
erative even if a pin is beyond the range of operation of
the pin pickup means. -

6. An automatic pmsethm machine, compnsmg, in
combination, a movable pin deck, means on the deck for
picking up and resetting standing pins and for setting a
set of pins, a rake for sweeping pins from an alley bed,
means for cycling the rake prior to setiing or resetting
of pins, a control member having a first position where-
in the operation of the rake-cycling means is prevented
and a second position wherein operation of the rake-cy-
cling means-is permitted, a latch for holding the control
member in the first position when a pin is beyond the
range of the pin pickup means, and means responsive to
the occurrence of a first ball foul for shifting the latch
to free the control member for sweeping pins from the
alley bed even if a standing pin is beyond the range of
operation-of the pin pickup means.

7. In an automatic pinsetter, in combination, a pin
deck for resetting pins, means for moving the deck up
and down, a rake for sweeping deadwood, a control
center for controlling the operation of the deck and rake,
including a shaft driven in timed relation with the deck
moving means, a first control lever, an out-of-range pin
control lever to prevent operation of the rake, a plurality
of movable latches for said levers and each having a
cam follower, there being one latch associated with each
lever, a control member having notches for receiving said
latches in certain positions thereof corresponding to cer-
tain levels of the deck, a link connecting the deck and
member, first and second detecting cams fixed to said
shaft and operable with the cam followers on the latches
associated with the first control lever and the out-of-
range pin control lever, respectively, to permit movement
of a latch into a notch at the appropriate interval in the
machine cycle, and a cam for each control lever fixed
to the shaft to reset saxd levers in engagement w1th their

Tatches.

8. In an automatic pmsetter in combination, a pin
deck for ‘resetting pins; means for moving the deck up

and down; a rake for sweeping d_eadwOod, a- control
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center for controlling the operation of the rake, includ- ment of a latch into a notch at the appropriate interval
ing a shaft driven in timed relation with the deck mov- in the machine cycle.

ing means, an out-of-range pin control lever to prevent
operation of the rake, a movable latch for said lever and
bhaving a cam follower, a movable control member hav- 3

ing notches for receiving said latch in a position thereof 2,298,718
corresponding to the level of the deck when in engage- 2,346,189
ment with an out-of-range pin, a link connecting the deck 2,514,457

and member, a detecting cam fixed to said shaft and op- 2,525,766
erable with the cam follower on the latch to permit move- 10 2,773,689
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