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Thisinvention has reference t0automatic pit 
diSchargingapparatus for bowlingalleyS,an ob? 
ject there0f beingto provideimproved mechani 
cal means for removing bowling pins from the 
pit of a,bowling aley and deliveringthem to a 
poSition of discharge from Which they are SubSe? 
quently moved t0 a pin-Spotter,the operations 
being executed without manualaid and in an 
autOmatic manner, 
While attempts have been made in the prior 

art to Solve the problems of automatically re 
m0ying pins depositedin the alley pit andfacili 
tating their delivery to a pin-spotter,Such at? 
tempts have not proven wholly Satisfactory for 
VariOUS reaSOnS;Chiefy,hoWeVer,becauSe Of the 
failure of the art to develop reliably operating 
devicesfor handlingtheawkwardlyshapedbowl 
ing pins whichareScatteredin Various positions 
inthepit. 

It isan object of theinVention to provideim? 
prOVed meanS for elevating the pins from the 
aley pitto aSUperposed pin-Setting mechanism? 
In COnnection With the foregoing,I have de 

Velopedanumber of novelStructural detailsand 
part arrangementS,al of Which may be thor? 
0Ughly underst00d byreference to the following 
deSCription and the accompanying drawings, 
Wherein: 
Fig,l iS8 plan VieW 0f the rear portion of a 

bowling alley disclosing the improved pin? 
handling mechaniSm employed in carrying out 
thepresentinVention; 
Fig.2iSa,VerticallongitudinalSectional view 

taken on the plane indicated bytheline2?2of 
Fig?1,the pin elevator beingShown in side ele 
Vation; 
Fig?3 is a,Vertical transverse sectional view 

On the planeindicatedbytheline3?3of Fig.2; 
Fig.4isa Sideeleyationalview of the pinele? 

Vator; 
Fig.5 is a horizontal Sectional view on 1ine 

5?5 ofFig.4;and 
Fig.6 isa detailfronteleyational view of the 

10Werportion ofthepinelevator? 
The autOmatic bowling apparatusdisclosedin 

theaCCompanyingdrawingsisconcerned particu? 
1arywithmechanismforcolectingpinsandbals 
forcedintothe pitat therear endofthe bowling 
aley,Separating pins from balls and conveying 
8SUCCeSSiOn of pinst08Suitable pin distributing 
meChanism for delivery toaSuitable pinsetting 
meChaniSm?The present application constitutes 
a division of my co?pending application Serial 
Number 628.040,fled November 13,1945,for 
Automatic Apparatus for Discharging Pins and 
Bals from the Pits of BowingAlleys, - 
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Referring more particularly to the drawings, 

the numeral2? designatesthe pin-receiyingarea 
at therear ofabowlingalley21,At the rear of 
the alleyisa pit 22,whichisadapted toreceive 
balls and toppled pins,knocked and otherwise 
p0sitivelyremovedfrom thearea,20,The pitat 
each Sideis providedwith upright sidewalsor 
kickbacks23,and betweenthesewalsaswinging 
backst0p24ismountedtoarrestrearwardmoye 
Iment Of the ballsand pinsreceivedinthe pit, 
The backStop maybe ofanySuitableform,but 

in this inStance,the Same Comprises an outer 
frame 25,whichisgenerallyrectangularin con 
figuration,except that one of the lower corners 
thereofisreceSSedasat26?Adjacenttoitsupper 
portion,theframe25isformedwithtrunnions27 
which_arereceivedinbrackets28carriedbyside 
WalS23,and by which backstop24isfulcrumed 
for Swinging movement about a,substantialy 
horizontalaxis,Withinthe outerframe25,the 
backstop indudes an inner slidably adjustable 
frame 29,the latter carrying a back panel3?? 
AlSO positionedinthe frame29 isa plurality of 
Cushions 31,formed fromany suitableyieldable 
material?Attached to the forward portion of 
eaChCUShionisafexibleapron32,andthe upper 
edges of theSeaprons arefastened to the upper 
horizontal member of theframe29,wherebythe 
individual cushionsare maintainedin theirde 
Sired Vertical positions and are prevented from 
Sinking or compacting downwardy within the 
limitsoftheframe29, 
The outerframe25carriesatthefrontthereof 

a heavyCovering33ofleather ortheike,which 
receivestheimpact ofthebalsor pins delivered 
to the pit,and upper and lower edges of the 
Covering33 beingSuitablysecuredtothetopand 
bottom horizontalmembersoftheframe25,The 
9uter,frame also carries brackets 34 having threadedopeningsforthereception ofadjusting 
SCreWS35,theinnerends of Saidscrewsengaging 
the backpanel30 wherebyto efectslidingad 
justment of the inner frame 29 sothaöthe 
Cushions31 may be heldin desiredengagement 
With the outer covering33,thus producingan 
efcient cushioning means for arresting move 
mentOfthebalsandpins? 
The sides of the aley21 areprovided with 

the usual paralelgutters 36,and mounted on 
one ormoreof sidewals23isarunway37by 
Which bowling bals,shown at38,maybere 
turnedfrom the pittotheforwardor player's 
end of the aley,The sidewalls23also Carry 
at their upper edgesa pair ofguidetracks39 
·hthe form of channelmembers,andmovable longitudinaly alongthesetracksisa pin-Set 
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ting mechanismindicatedgeneraly bythe nu? 
meral 4ü? 
?n the present appication,this pin-Setting 

mechanism has not been shown in detai,but 
thesame is preferably of the type discloSed in 
my co-pending application,Serial No,577.367, 
now Patent2.550.919,granted May1,1951,The 
surfaces of theside walis23 facingthe alley21 
in the pit 22 may be provided with a wear-re? 
sisting orreenforcing material 41,andabovethe 
backstop 24,the Walls 23 may be united by a 
horizontaly disposed top panel42,which latter, 
in Connection with the backStop,Conceals the 
pit-dischargingapparatus,hereinafter morefully 
described,fromtheviewoftheplayers? 
Disposedon the fooror base of the pit22,and 

belowthe horizontal plane of the alleyarea21, 
isa,pairoftranSverSelyextending,parallelchan? 
nel members 43,the Upper fanges of the latter 
carrying a horizontaly disp0Sed Conyeyor foor 
44,Rotatablysupportedattheendsofthechan 
nel members 43are rols 45around Which paSSeS 
anendlessConveyor belt 46 of rubber orrubber 
izedfabric. One of the rols45is provided with 
ashaft 47 carryingat its end a worm gear 48, 
the teeth of the latter meShing with a Worm 49, 
whichis driven bythe Sprocket and Chain COn 
struction50fromamotor?actuateddriveshaft5f, 
thusimparting movement to the belt 46 so that 
its upper runadvances lateraly or tranSVerSey 
of the pitinthe directionindicated bythearroW 
Ain Figure1,The balls and pinsengagingthe 
backstop arethus positioned on the upperrun 
of the belt46andareadvancedtherebylaterally 
of the pitin orderthat when discharged from 
the belt 46,the same will be deposited on the 
Upperrun of81ongitudinalypositionedc0nveyor 
belt 52 arrangedat One side of the pit 22,as 
shown moreparticularyin Figures1and3, 
The belt 52 is Supported by a,frame 53 Sup? 

ported on the foor surface of the pit 22,The 
frame53carriesatitsendsrolls54aroundWhich 
the belt 52 paSSes,one of the rols being driven 
by any suitable means(not Shown)from drive 
shaft 51,The Upper rtm of the belt 52is dis 
posedina horizontal planesomewhat belowth8t 
of the upperrun ofthe belt 46,in Orderto facili 
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tatetransfer ofthe ballsorpinsfr0m thetrans-, 
Verse to the longitudinaly movable belt. The 
roll54at the forward end of the pitisiongi 
tudinaly adjuStable in frame bearingS,aSindi? 
cated at 55,So that the belt 52 may be main 

50 

tainedinataut operating condition?Asimilar 
adjustment may be providedfor One of therollS 
of the belt 46,The longitudinal belt 52 is dis 
posed in registration with and below the re 
cessed portion26 of the backstop 24,saidreceSS 
being provided in order that ample clearance 
will be present to permit of the paSSage of the 
bals carried by the upper run of the belt 52 
beneath the backstop. 
Another horizontaly disposedandtranSverse 

1y positioned carrier belt 56 is located at the 
rear of the pit behind the backStop?This belt, 
asshown in Figures 1,2,and 4 to 6inclusive, 
issupported byachannel member5T?The ver? 
tica1fangesofthischannelmemberCarry braCk 
ets(notshown)which Support a,belt foor 59 
over the Uppersurface of Which the upper run 
of the belt 56 advances in the direction indi 
catedbythearrowBof Figure1… 
Attheendofthechannelmember5Tin regis? 
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trationwiththebet52,a1ongtudnayadjust-“ 
ablebelt-tighteningbearingof Conventiona de? 75 

4 
sign(notshown)is providedforthereception of 
a roll 6f around Which the belt 56traVels?The 
oppositeend of this belt passesover a comple? 
mentalroi162 whichis driven bythe chainand 
sprocket COnstruction 63 from the drive Shaf? 
54?Adjacent to the rear longitudinal edge of 
the belt56,andinregistrationwith thedischarge 
end of the belt 52,the pit is provided with a 
Cushion 6?,the latterServingto arreStrearward 
moyement of the pinsand bals when the Same 
are diSCharged from the belt 52 andinSuretheir 
prOper depoSit ontheupperrun of thebelt 56. 
The dischargeend of the belt52 andthesides 

of the belt 56 may be provided with stationary 
guide bars 65for Confiningthe pinsand ballsto 
the Upper Surfaces OfSaid beltsfor longitudinal 
m0yement in Unison thereWith,Stationary up 
Wardy andinWardy CurVed plates orguides 69 
Im0untedat Opp0site sides of belt56andextend 
ing between bal elevating Conveyor 66 and pin 
elevating ConVeyor 6T provide means for poSi 
tioningpinson Conveyor56andforguidingthem 
betWeen belts 92 of pin elevating Conveyor 67. 
Thebelt56advancesthe bowlingbals33toabal 
eleyator 66,8s shoWn in detailin Figure 1,By 
thiseleyator,the ballsareremovedfrom the belt 
56andSeparatedfrom the bowlingpins,the lat? 
ter,by the operation of the belt 56,being car 
ried through the elevator 66 without engaging 
the Same and being in turn elevated by a pin 
elevat0r 6T,disclosedin detailin Figures4 t06 
incluSive,Since the bal elevator 66 forms no 
part ofthe preSentinvention,fürther description 
andShowingaredeemedunneceSSary? 
Bythe Operation of the belt 56anditsassoci 

ated guide bars 65,the bowling pins are posi? 
tionedlongitudinally On the upperSurface ofthe 
belt;56?Because of the Smaler diameter of the 
bodies of the pins,indicatedat 84,the spacing 
of the bal eleyator belts 74is such that the 
Same Will not engage the pins to elevate the 
Same,but Onthecontrary,thepinspassbetween 
the bal-elevating belts T4 and are delivered by 
belt 56 betweenguides 69 tothepinelevator 67. 
The pineleyator comprisesa pair ofspacedup 
right,paralle frame members 85,stationarily 
Supported on the foor of the pit 22 on opposite 
sides ofthe belt56,Theframemembers85are unitedatintervalsbytransVerselyextendingand 
hOrizontally disposed tie boits 86,the threaded 
ends Ofthe latter beingreceivedwithin openings 
proVided in the fanges of Said frame members 
andeguipped With Securingnuts 87,holdingthe 
frame memberS,Which may be in the form of 
United angle members,in rigidy United rela 
tionship? 
Piyotaly connected With the frame members 

85,as at 88,are brackets 89 which carryspaced 
belt-engaging bars 90?Positioned betWeen the 
framemembers85andthe bars99arecoisprings 
9# Whichyieldably retainthe barsinengagement 
With the upwardy advancing runs of a,pair of 
pin-eleyating belts 92,the piVotaly mounted 
brackets 89 andtheir 8SSOCiatedsprings31 main 
taining the beltSin Such frictionalcontact With 
the pins 84as to p0SitiVey efect their upward 
movementinunison WithSaid beltS. 
The loWer ends of the belts 92 paSs around 

drive rols 93 rotatably supported in the lower 
end of the pin eleWat0r frame,therols 93 being 
driven bythe chainandsprocket connections9? 
fromthe drive Shaft5f,Asindicatedby dotted 
linesin Fig,6,itisimmaterial Whether the butt 
or headend of the pin first engages With the 
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belts92,sincethe1atterarespaced Sothatthey 
willengage with theenlarged body portions of 
the pins,andsincethe beltstravelupwardy,the 
pinsyieldinglygripped by belts 92automatically 
assumevertica1positionsbetweensaidbelts with 
their normally upper or head ends dispoSed 
downwardly,The upperendsofthe framemem? 
bers85carryadjustablebelt-tensioningrols 95 
around which the belts 92 travel,as Shown in 
Fig.4?Also,thetie bolts86 carryguide StripS 
96 which confinethe pins between the belts 92 
and prevent1ateral displacement thereof?The 
1owerends of thestrips 96may be provided with 
outwardly and arcuately curved pin tilting Or 
orientingportions97,TheseportionsinSurethat 
each pin heldbybelts92,Willbeorientedand p0? 
sitioned therebetween with its longitudinalaxis 
1yingina Substantially vertical plane,asitis 
conveyedupwardly by belts 92? 
Preferably,thebars90aresetrelativelytoeach 

other so that the Same Slightly COnVerge in a 
rearward direction,enablingthe pinsto readily 
enter the space between the belts 92 but pro? 
gressivelyincreasing their grip On the S8me 8S 
the belt 56advances,thus preventing the pinS 
frombeingcarriedpastthebelts92bymovement - 
of the Conveyor 56? 
Asshownin FigureS2and4,the frame member 

85at the front of the pin elevatoris Somewhat 
1owerin heightthanthe Companion framemem? 
berat therear of the pinelevator,Bythis dif? 
ferencein height,the Upper end of the pin ele? 
Vatorreceives the pin?receiving end of a,curVed 
pin?defecting hood 98(Fig,2),As the pins 
travel UpWardly between the belts 92 With their 3 
foor-engaging or base ends disposed Upwardly, 
the Sameare receiVedin the h00d98and during 
theirtravelthroughthe hood,areturnedS0that 
the base endsthereof are disposed downwardly 
(See Fig.2). 
Upon their discharge from the outlet of the 

hood 98,the pins are deposited on the Upper 
run ofan endless belt99 and betWeenthe Spaced 
forwardlyadvancing lapS of a,plurality of end 
1ess horizontallytraveling belts f00,the belts 99 
and f00 Servingtoadvance the pinsinto a,Suit? 
able holding,grouping,and dischargingappara 
tus,indicatedgeneralyat 101,the belts 99 and 
100 beingsuitably driven from the drive shaft 
51,orothersource of power?The apparatus 10f 
is disposedabove the pit 22 and the pin Setting 
Imechanism,4ü?When pinSare diSCharged fr0m 
apparatus 91,they are delivered by-Suitable 
means(notshown)into pin-setting mechanism 
40 readyforplacement Onthealleyfloor? 
Since the means which efects the delivery of 

Dins from apparatus 10f forms no Specific part 
of the invention,further deScription and Show? 
ingthereofis omittedin theinterest of breVity? 
While I have described What I conSiderto be 

certain preferred structural forms of my im? 
provedmechanism,neverthelessit wilbeunder? 
stood that the mechanisms illustrated and de? 
scribed are subject to certain modification Or 
variation without departing from the Spirit and 
scope ofthefollowingClaims? 
?claim: 
1?Automatic pin-handlingapparatusfor bowl 

ingaleys,comprising movable conveyor means 
forconductingpinsinthe pit of a bowlingalley, 
avertica1 frame structure arranged over Said 
conveyormeans,apair ofspacedendlesseleyator 
beltscarried bysaidframe Structure,theSpacing 
ofsaidbelts beingsuchastoenablethe Sameto 
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G 
receive between themandgrip bowlingpins po 
sitioned on and traVeling With Said COnVeyor 
means,wherebytoelevate the pinstothetop of 
Saidframestructure,Said belts Servingto move 
thepinsupwardlywhilethelatteraremaintained 
invertica1positionstherebetween,a pinguide 
arrangedattheupperendofsaidframestructure, 
and meansmountingsaidpinguideadjaCent Said 
belts forguidingelevated pins delivered by Said 
beltsfrom betweenSaid belts? 
2.Automatic pin-handlingapparatusfor bowl 

ingalleys,comprisinglineary movable COnVeyor 
mechanism Upon which pins are advanced in a 
confined Course of travel,aframe Structure ar? 
ranged Vertically over Said conveyormechanism, 
a,pair of spaced endless elevator belts carried 
bysaidframestructure,thespacing of Said belts 
beingsuchastoenabletheadjoiningrUnsthereof 
toreceive between them andgrip a bowling pin 
Dositionedon said conveyor mechanismand hold 
Said pinsininverted position,means for driving 
Said beltsS0that theinner runsthereof advance 
upwardly,wherebytoelevate pinsengaged with 
the belts to the top of said frame structurefor 
discharge therefrom While the pins are main 
tainedininverted Vertical0rder,8 pin discharge 
guide,means mounting Saidguideadjacent the 
top of Saidframe forguidingeleyated pinsaWay 
fromsaid belts,anda pin conveying device for 
receiving pins delivered by Said guide from be 
tweenSaid belts? 
3.Pin-handling apparatus for b0Wling aleyS 

Comprising linearly moyable COnVeyor means on 
Which boWling pinsare p0Sitioned andadvanced 
inalinear course oftravelfromthepin-receiving 
pit Of anaSSociated bowlingalley,aframeStruC? 
turearising Vertically overSaid conveyor,a,pair 
of Spaced endless elevator belts carried by Said 
frame structure and Substantially Coextensive 
With the height thereof,the Spacing of the ad 
jacent rUns of Said belts beingSuch ast0 enable 
the Samet0gripa b0Wlingpin p0Sitionedonsaid 
conveyor,drive meansforsaid belts operativeto 
advance the adjacentrunsthere0finan Upright 
direction,wherebyto elevate pinsgripped bythe 
beltstothetop ofsaidstructure,Spacedresiliently 
mounted pressing bars carried by Said frame 
structure andengageable With the inner runs of 
Said belts t0 maintain the latterin grippingen 
gagement with the b0Wling pins during upWard 
movementofthelatterthroughsaideleyator,and 
a discharge hood mounted adjacent the top of 
said framestructurefordirectingelevated pins 
awayfromsaidbelts, - 
4?Automatic pin-handlingapparatusforbowl 

ing alleys,Comprisinglinearly movable Conveyor 
means for mOVing pins in the pit of 8 boWing 
alley to a p0sition Of delivery,a,Vertical frame 
structurelocatedatsaid position of deliveryand 
arranged OVer Said C0nVeyOr meanS,a,pair Of 
spacedendlesselevator beltscarriedbySaidframe 
structure,the Spacing of Said belts beingSuchas 
to enable the Same toreceive betWeenthem and 
grip bowlingpins positionedonandtravelingWith 
said conveyor means,Wherebytoelevatethe pins 
tothetop ofSaidframestructure,Saidbeltsserv? 
ingtomovethe pinsupwardywhilethe1atterare 
maintainedin Vertical p0Sitions therebetween,a 
pinreCeivingand Supp0rtingSurface,aninVerted 
substantially U-shapedguide locatedat thetop 
of Saidframestructure,andmeansmountingsaid 
guide with onelegof Said Uadjacent one ofsaid 
belts and the other leg of Said Uab0Ve Said Sur 
face,whereby bowing pins lifted by said belts 



7 
areguidedfrombetweenSaidbelts?hrough Said 
guideanddelivered OntoSaidSupp0rtingSurface? 
5.The apparatus definedin claim i Wherein 

Oneofthe beltsisshorterthanthe other,andthe 
1onger belt extendsbeyond the top of the shorter 
beltat theposition of discharge0fpinsfrOm Said 
belts,apinreceivingSurfaceadjaCent SaidtOp of 
SaidShorter belt,andSaidpinguideextendsfr0m 
Said longer beltand aboye SaidShorterbeltand 
Surface forguiding pins from Said discharge p0? 
Sition ontOSaidSUrface? 
6,Automatic pin handingapparatusfor boWi 

ing aleys,Comprising a,pin receiying and de 
ivering deVice in the pit Of a b0Wing alley 
adapted toreceive bowingpins,aconveyor posi 
tioned t01eceive pins deliveredfrom Saiddevice, 
aframestructureinSaidpitarrangedatanangle 
toand over Said conveyor,a pair of Spacedend? 
1ess ConVeyor belts Carried by Said frame Struc 
ture and Substantially co-extensive With the 
height thereof,means for drivingsaid conveyOr 
and belts,means mounting Said belts with the 
adjoining opposed pin engaging laps thereof 
Spacedaparta distance leSS than the maximum 
diameter of pinsto be lifted,meansforguiding 
pins On Said COnveyor between Said belts Where? 
by Said beltsgrip andlift each pin deliyered be? 
tWeensaid belts, 
7,AUtomatic pin handingapparatusfor boWi 

ingalleyscomprisingapinconVeyorlocatedinthe 
pit 0fa bowlingalley,means for delivering pinS 
onto Said conveyor,a,pin elevator including a 
pair 0f Spaced endleSS beltS,8 frame mounting 
Said beltSwith theadjoining opposed Spaced pin 
engaginglapsthereof p0Sitionedon opp0SitesideS 
of Said conveyorinspacedapar?relationshipleSS 
than the maximum diameter of pins1iftedthere 
by,and meansfor driying Said beltsat Substan? 
tiallythesameSpeedto lift pinsgripped bysaid 
lapSand thereby deliverSaid pins Out of Saidpit? 
8?The apparatus definedin claim 7inciuding 

resilient meansfor pressing Said lapsintogrip 
pingrelationship With pinsengaged bySaid1aps, 
rnembers mounted adjaCent the pin receiving 
p0rtion of Saideleyatorforengagingthe handle 
ends Of bowling pins deliVered by Said cOnVey0r 
?0Said belts for Swinging Said pins hande end 
downwardy betWeen Said belts,and meansfor 
ejecting Said pins from Said belts at the top of 
SaideleVator, 
9?The 8pparatus definedin claim 7including 

Spaced memberSiOCated betWeen Said belts haV 
ing OutWardly Curved portions,Said portions 
beingarranged to beengagedbythe handleends 
Of bowling pins delivered by Said conveyor be? 
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tween Said beltsto orient Said pins hande end 
downWardybymovement bySaidbeltsupwardy 
through Saidelevatorto a position of discharge 
therefromatthetopofSaideleyator? 
?0.The apparatus definedin claim 7inciud 

ing Spaced members located between Said belts 
haVing OutWardly Curved portions,Said portions 
beingarrangedto beengaged bythe handleends 
Of bowling pins deliVered by Said conveyor be 
tWeen Said belts to orient said pins handle end 
downwardlyformovement bysaidbeltsupwardly 
through Saidelevatorto a position of discharge 
therefromatthetop ofSaideleyator,andspaced 
guide meansextending1ongitudinalyalongsaid 
eleyator between Said belts forguidingpinsand 
maintainingthem positioned handleend down 
Wardlyduringthe movement of pinsbysaid belts 
to Said position of dischargeat the top ofsaid 
eleVatOr? 
11·Theapparatus definedinclaim10wherein 

One of Said belts extends upwardy beyondthe 
other of Sajd belts,asubstantially U-shapedin 
Vertedguide chuteat the top of saidelevator, 
and meansmountingSaid chutewithone1egof 
Said U adjacent Said longer of said belts and 
Saidinverted Uabovesaidshorter ofsaid belts, 
anda pin receiving Surface adapted toreceive 
pinsdeliveredthroughsaidchute? 
12·Automatic pin handing apparatus for bowingaleyscomprisingapinconveyor1ocated 

inthepit ofabowlingaley,meansfordelivering 
pins Onto Said conveyor,a,pin elevatorinciud 
ingapairofspacedendessbelts,aframemount 
ingSaid beis withtheadjoiningopposedspaced 
pinengaginglapsthereofpositionedonopposite 
sides of Said conveyorinspacedapartrelation 
ship less than the maximum diameter of pins liftedthereby,guidesadjacentsaid conveyorfor 
Positioning and guiding bowing pins between 
Sadlaps of Said belts,and means for driving 
said betsat Substantialythesamerate ofspeed 
tolift pmsgripped bySaidapsandtherebyde 
liverSaidpinsoutofsaidpit. 
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