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UNITED STATES PATENT OFFICE 

P? DISCHARGINGAPPARATUSEO? 
BOWLINGALLEYS? 

Sanders A·Frye,Westervile Ohio_2ssignor,by 
?esneassignments,toAmerica?Machineand 
Foundry Company,Brookiyn,N?Y,a corpo 
ration ofNewJersey 

Application November13,1945,SerialNe.628,940 
(Cl?273?43) 8 Claims? 

1 
ThiSinVention hasreferencetoautomatic pit? 

diSChargingapparatus for bowlingaleys,anob 
ject there0f beingto provideimprovedmechan 
ical means Whereby bowling pinsand balls,de? 
p0Sited in the pit of a bowling alley,areauto 
maticallygatheredandSeparated,the balls being 
eleyatedand deposited onarunwayfortheir re 
turn to the playersand the pins separately el 
evated fortransfer to the pin-receiving section 
0f theaSSOciatedalley,the operations beingex 
eCuted WithOut manualaid and in anautomatic 
?13Iln6?”? 
While attempts haVe been made in the prior 

art to Solve the problems of automatically Sep 
aratingthe bals and pins depositedin thealley 
pit and delivering the Samet0returnapparatus 
for the balls anda Setting mechanism for the 
pinS,Suchattemptshavenot proyen Whollysatis 
factoryfor Various reasons;Chiefy,howeyer,be? 
cause of the failure of theart to deVelopreliably 
Operating deVices,for handling the awkwardly 
Shaped b0Wling pins WhichareSCatteredin Vari 
ous positions in the pit,and forgathering and 
Orderlyarrangingsuch pinSS0that they willbe 
deliveredina.common order ataltimesto the 
pin-Setting meghanism. 
ACCordingy,itisanother object of theinven? 

tion to provide p0Sitive and reiable means for 
automaticallygatheringbowlingpins depositedin 
a disorderly manner in the pit of a,bowling 
alley and eleyating,the Same from,the pit So 
that the pins maybe SubSequently depoSited on 
thepin-receiVingSection of a,b0Wling aley. 
ItisanotherobjectoftheinVentionto prowide 

improVed meansforeleyatingthepins from the 
alleypitt0asuperposed pin-Settingmechanism, 
In connection With the foregoing,I haVe de 

Velopedanumber of novelstructural detailsand 
part arrangements,all of Which may be th0r? 
oughlyunderst00dby referenceto the folowing 
description and the aCCOmpanying draWingS, 
Wherein: 
?g,1 isa plan view of therear portion of a? 

bowingaIIeydisclosingtheimproyed pin-han? 
dling mechanismemployedin?Carrying Out the 
presentinVention; 
Fig.2 is,a,verticallongitudinalSectional?VieW 

takenthrough Said aley and the pin-handling 
mechanism on the plane indicated by the line 
2?2 of Fig?1,the pin eleyatOr being Shown 
insideelevation; 
Fig.3isaverticaltransverSesectional VieWon 

theplaneindicated bytheline3?30f Fig.2; 
Fig.4 is a side elevational?View of the bal 
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2 
Fig,5is afront elevationalviewthereof; 
Fig,6 is a side elevational View of the pin? 

elevator? 
Fig.7isah0rizontalSectionalView Ontheliae 

??70f?ig.6; 
Fig,8 isa detailfront elevational VieWof the 

lowerportion ofthe pineleyator, 
The aut0matic bOWling alley apgaratus dis 

cioSediQtheacCOmpanying draWingSisCOncerned 
particularly With mechanism for collecting,the 
pinSand ballsforCedintothepitat therear end 
0f the bowling alley?In my prior application, 
Serial No.544.381,fied July11,1944,now U,S? 
Patent No.2.530.385,issued November21,1950, 
I haVe diSClOSedaSS0Ciated meChanism for pais 
ing and lowering bowling pins standing on the 
pin-receivingSectionat the back,0f theb0wling? 
alley,and,inacOmpanionapplication,SeriakNo. 
577367,fled February12,1945,now U.S.Patent 
No.2.550.919,issued May1,1951,I hayedisclosed 
the correlated pin-Setting mechanism,by Which? 
the fallen pinsareremovedfrom the pit of the? 
alleyandreStOredin proper relatiVeorder tothe 
aley for b0wling play,the present application 
ConStituting,therefore,8.continuation-in-part of 
myaforeSaid pendingapplications. 
Referring more particularlyto the draWings, 

thenuraeral 20 designatesthepin-receivingarea, 
attherear of a bowlingalley24,Attherear of 
the alley is a pit 22,Which is adapted to re 
CeiVe the toppled pins or ballsthrown,knocked? 
and otherWiSe remoyed from the:area,29. The 
pitatitsSidesis proVidedWithuprightsideWals 
23 and betWeenthese WallsasWingingbackstop 
24·is mounted to arrest rearWard moyement of 
the ballsandpinsreceived bythepit. 
The backStopmay be of anySuitableform,but 

in this inStance,the Same Comprises an outer 
frame 25,Whichisgenerally rectangularin con 
figuration, exeept that one of thelower corners? 
there0fis receSSedasat26. Adjacent toits up 
per p0rtion,theframe 25 is formed With trun 
niOnS27 Whichare receiVed in?brackets 28 Can? 
1ied bytheSideWals23,andbywhichtheback 
Stopis fulcrumed forSwinging movementabout 
aSubStantiallyhorizontaLaxis?Withintheouter 
frame25,the backStopincludesaninnerslidably 
adjuStableframe29,thelattercarryinga?back 
panel30?AlSO positioned in the frame 29?is8? 
?lurality of CushionS31,formed from any suit 
ableyieldable material,Eachof thesecushions, 
has attaChed to the forWard portion thereof a? 
flexible apron32,andthe Upperedges of these 
apronSarefaStenedt0 theupperhorizontalmem 
ber oftheframe29,wherebytheindiyidualcush 



3 
ionsare maintainedin their desired Vertical p0? 
sitionsandare prevented from sinking Or being 
compacted downwardly within the limits of the 
frame29? 
Theouterframe25carriesatthefront thereof 

a heavycovering33 of1eather orthe like,WhiCh 
receivestheimpact of the balls or pins delivered 
tothepit,the upperand1ower edges of the COV? 
ering33 being suitably secured to the top and 
bottomhorizontalmembersoftheframe25?The 
outer frame also carries brackets 34 having 
threadedopeningsforthe reception of adjusting 
screws35,theinnerends of SaidScrewSengaging 
the back panel30 wherebyto efect Slidingad? 
justment oftheinnerframe29SothattheCush 
ions31maybe neldin desiredengagement with 
theoutercovering33,thus producinganefcient 
cushioningmeansforarrestingmovement ofthe 
ballsand pinS? 
Thesides ofthealley21are provided with the 

usua1paralleigutters 36,and mounted On One 
ormore of theside walls23isarunway 37 by 
whichthe bowling balls,shownat38,may bere? 
turnedfrom the pitto the forward Or player's 
endofthealey,Thesidewals23alSocarryat 
their upper edgesa pair of guide tracks 39 in 
theformofchanne1members,andmovablelongi? 
tudinaly alongthese tracks is the pin-Setting 
mechanism indicated generaly by the nu? 
meral 40? 
In the present application,this pin-Setting 

mechanism hasnot beenshownindetail,butthe 
sameis preferably of the type diSClOSed in my 
before-mentioned Patent No,2,550.919?TheSUr? 
faces of thewals23 facingthe aley2# inthe 
pit22maybe providedwithawear-resisting or 
reenforcingmaterial 4f,andabove the backStop 
24,thewalls23 may be united bya hOrizontaly 
disposedtop panel42,whichlatter,in COnnection 
with the backstop,conceals the pit?diSCharging 
apparatus hereinafter morefully deSCribed,frOm 
the View oftheplayerS? 
??isposedonthefoor or base ofthepit 22,and 

below the horizontal plane of the aley area2f, 
isapairof transverSely extending,parallelchan? 
nelmembers 43,the Upper fanges of the latter 
carrying a horizontaly disposed COnveyor fl00r 
44?RotatablySupportedat theends0fthe Chan 
nelmembers 43arerolls458roUnd Which paSSan 
endlessConveyor belt 460frubber or rubberized 
fabric. One of the rols 45 is provided with 8 
shaft 47 carryingatits enda Wormgear 48,the 
teethofthe lattermeshingWithaWorm 49,which 
is driven bythe Sprocketand chain Construction 
50 from a motor-actuated drive shaft 51,thus 
imparting movement t0the belt 46S0thatitsup 
Der rUn advanCes laterally or tranSverSely Of the 
pitin the direction indicated by the arrow Ain 
Fig.1?The balls or pins engaging the backstop 
arethus positioned on the Upper run of the belt 
46andareadvanced thereby laterally of the pit 
in orderthat when discharged from the belt 46, 
the Same Will be dep0Sited On the Upper run of8 
10ngitudinally p0Sitioned ConVeyor belt 52 ar 
rangedat One Side of the pit22,asshown more 
particularlyinFigs.1and3? · 

The belt 52 issUpported by a frame 53 sup– 
ported on the foor Surface of the pit 22?The 
frame 53CarrieSatitSendsrolls54aroUndwhich 
the belt 52 paSSes,one of the rols being driven 
byanySuitablemeanS(notShown)fromthedrive 
Shaft 5??The Upper rUn of the belt 52 is dis 
p0Sedina h0rizOntalplane Somewhat belowthat 
Of,the Upper run Gf the belt 46,in order to 
facilitate transfer of the bals orpinsfrom the 
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transyerse belttothelongitudinally mOVable belt, 
Theroll54attheforWardend of the pitislOngi? 
tudinally adjustable in frame bearingS,aS in 
dicatedat 55,so that the belt 52 may be main 
tainedinataut operating condition,ASimilar 
adjustment may be provided for One of therolS 
of the belt 46,The longitudinal belt 52iS diS? 
posedinregistrationwithand belowthereceSSed 
portion26 of the backstop2é,Said recess being 
providedin order that ampleciearance will be 
present to permit of the paSSage Of the balls 
carried bythe Upper run of the belt 52 beneath 
the backStOp, 
Another horizontaly and tranSverSeiy p0Si 

tioned carrier belt $6is located at the rear of 
the pit behindthe backstop?This belt,aSShown 
in Fig.4,issupported byachannelmember?The 
yerticalfanges ofthisChannelmemberSUpp0rta 
beltfooroverthe uppersurface of Whichthe Up 
Der run of the belt 56advancesin the direction 
indicated bythearroWBOf Fig.l? 
Attheendof thechannel memberin regiStra 

tion with the belt 52,a1ongitudinalyadjustable 
belt-tighteningbearingis providedforthereCep? 
tion of arollaround Which the belt 56 travelS? 
The oppositeend of this belt paSSeS over a roll 
whichisdrivenbyachainand Sprocket COnStruC 
tion from the drive shaft 54,AdjaCent to the 
rearlongitudinaledge ofthe belt56,andinregiS 
tration With the disCharge end0f the belt52,the 
pitisprovidedwithaCushion 64,the latterSerV? 
ingtoarrestrearWard mOVement Of the pinSand 
balsWhentheSamearedischarged from the belt 
52 andinsure their proper dep0Sit On the Upper 
runofthe belt56? 
The discharge end of the belt 52 and the Sides 

Of the belt 56 may be provided with Stationary 
guide bars 65for confining the pins and ballst0 
the upper Surfaces of Said beltS for longitudinal 
mOVementin UniSOn thereWith? 
The belt 56advances the bowling balls38 to a 

bal eleVator 66,ShOWn in detailin Figs?4 and5? 
By this elevatCr,the balSare remOVed from the 
belt 66and Separ3ted from the b0Wling pinS,the 
latter,bythe Operation Of the belt 56,being Car? 
ried through the elevator 66 WithOut engaging 
the Same and being in tUrn elevated by a pin 
eleyator 67,diSCioSedin detailin Figs?6t08? 
The bai elevator 66 Comprisesa pair of up? 

right metallic frame members 68,Suitably Sup 
p0rted in Spaced parallel relationship from the 
fi00r of the pit 22,the frame membersbeingdis 
p0Sed On Opposite sides of the belt 56?At their 
lower ends,the frame members 68are equipped 
With bearingS 69 fortherotatablesupport of the 
Shaft extensions Tö of a pair of drivingrols 71, 
SUitably driven by p0Wer derivedfrom theshaft 
51?At their Upper ends,the frame members68 
Carry Verticallyand h0rizontallyadjustablebear 
ingST2 fortherotatablesupport oftheshaftex 
tenSions of a pair of adjustablerols 73?Eleya 
tor belts 74 paSsaround each pair of verticaly 
aligned rols 7f and 73,Said belts having their 
Outer SUrfaceS formed at spacedintervais with 
pr0jectionSOrridges ?5,Thespacingoftheup 
wagy traVelingrunSof the belts74issuchasto 
?eCeive betweenthem(see Fig.4)abowlingbai1 
38 of Standard diameter,theprojectionsorridges 
75 beingarrangedtoengagethe balbeneaththe 
h0rizontal planeinterSectingits centerto cause 
positive eleyation of the balorbals,1iftingthe 
Same from the UpperSurface of the belt 56and 
advancing them Upwardy throughout the ful1 
height Of theelevator66. 
The frame members68areunitedatintervals 



2,622.879 
5 

by horizontallydsposedtiebolts-T6Which have 
their threaded ends positioned in openingS 
formedin bracket extensions T? carried bythe 
edges ofthe frame members 68,thethreadedends 
0fSaidtieboltsbeingequippedwithnuts?8 hold? 
ingthe frame members 63 infixed reiationship 
With respect to each other? 

Pivotally mounted on one of the tie bolts is 
the lower end of 8,bal SUpporter T9,As the 
bals move UpWardly of the elevator,the Same 
engagethe Supporter79,pivotalydefecting the 
1atter So that the angularly directed Upper end 
80is p0SitiOnedinatrough 8t le8dingtothe bal 
return runWay37,Also,theadjustable bearings 
T28tthe upperends of the frame membersCarry 
aWeighted plate82 havingitsloweredge pivotal 
lymountedasat83,thefunction of the plate &? 
beingSuchast08pply alaterally directedforce 
to eaCh b8l When the Same reaChes the Upper 
end of the elevator,Causingthe balto be posi? 
tively ejected and forced into the trough 8?? 
Usually,inthe Operation of theeleyator,and due 
to the fact that bUt one balisthroWn down the 
alleyat a,time,the elevatorin its operation is 
Called upOn to elevate at any One time but a 
Single ball,AS ShoWn in Fig,5,when the bals 
reachthe topsof the elevator belts??,the88me 
clear the SUpporter T9,alloWing the latter to 
SWingrearWardly,either bygravitation Or Spring 
force,S0thattheangularend8$atthe topof the 
SUpporter wil be positioned beneath the ball aS 
it reaches its maximUm point Of elevation and 
immediately prior to the disengagement of the 
elevator belts With the Same,thus proViding a 
positive Support forthe bal While the plate 82 
isfunctioningtoforcetheballintothetrough8?· 
Upon being So deposited,the balgraVitates t0 
thereturn runway37andisthence conducted to 
the forward or player's position on the aley, 
Bythe operation of the belt 55 anditsasso? 

Ciatedguide bars 65,the bowling pins are poSi 
tioned10ngitudinaly on the UpperSurface Of the 
beit 56,BeCause of the Smaller diameter Cf the 
bodies ofthe pins,indicatedat84,the Spacing of 
the ballelevator beltsis SUch that the-Same Will 
notengage the pinsto elevatethesame,but on 
the contrary the pins pass between the ball 
elevating belts andare delivered to the pin ele? 
Vator 6?,The pin elevator comprisesa pair of 
spacedupright,parallelframe memberS85,Sta? 
tionariysupported on thefoor of the pit 22on 
oppositesides of the belt 56?The frame mem? 
bers 85 are United at interValS by tranSVerSely 
extendingand horizontally dispoSed tie bolts 86, 
the threaded ends of the latter being reCeived 
within openings proVided in the fanges of Said 
frame membersandequipped with SeCuring nutS 
87,holding the framemembers,which may be 
in the form of angle members,in rigidly United 
relationship, 
rivotaly connected with the frame members 

85,asat 88,are brackets”89 Which Carry Spaced 
belt-engaging bars 90,Positioned between the 
framemembers858ndthe bars90areC0ilSpringS 
9f which yieldably retain the bars in engage 
ment With the UpWardy advancing runs of a 
pair of pin-elevating belts 92,the pivotaily 
mounted brackets89 andtheiraSSOCiatedSpringS 
91maintainingthe belts in Such frictional COn? 
tact with the pins 84asto positivelyefect their 
upward movement in uniSOn with Said beltS, 
The lower ends of the belts 92 paSSaround 

drive rolls 93 rotataby SUpported in the lower 
endofthe pinelevator frame,the rolls 93 being 
drivenbythechainand Sprocket Connections 94 
fromthedriveshaft51,Asindcatedbydotted 
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6 
linesin Fig.8,itisimmaterial whetherthebutt 
Or head end Of the pin first engages With the 
beltS92,SinCe the latterare Spacedso that they 
Will engage With the enlarged body portions of 
the pins,andSincethe beltStravelupwardy,the 
pinSautomatically aSSUme vertical positions be? 
tWeen Said belts With their normaly upper or 
head ends disposed downwardly,The upper 
ends0f the frame members 85 carryadjustable 
belt-tensioning rolls 95 around?Which the belts 
$2traVel,as Shown in?g.6?Also,thetiebolts 
88 Carryguidestrips 96Which Confinethe pins 
betWeenthe belts 92and preventlateraldisplace 
ment thereof,The1ower ends of thestrips96 
Imay be OutWardly CUrvedasat 97 to providefor 
thetilted positions of the bowing pins whenthe 
latter 0CCUpythe dotted line positionsiustrated 
in Fig.8. 
?referably,the bars 30 are set relativey to 

eaChotherS0that the Sameslightly ConVergein 
arearWard direction,enablingthepinstoreadily 
enter the Space between the belts 92 but pro 
greSSiVeyinCreaSingthegrip on the Sameasthe 
belt 86advances,thus preventingthe pinsfrom 
being Carried past the belts 92 by movement of 
the ConVeyor5$? 
ASShoWnin?igs.2and6,theframemember85 

&tthe frOnt of the pinelevatorissomewhatlower 
Kn height than the COmpanionframe memberat 
the rear of the pin elevator?Bythis diference 
1n height,the Upper end of the pin elevatorre 
CeiVeSthe pin-reCeiving end of a Curved pin-de? 
fectinghood 9??Asthe pinstravelupwardiybe 
tween the belts 32 with their foor-engaging or 
b8S6 endS diSpOSed UpWardy,the Same are re 
Ceived in the h00d 98 and during their travel 
thrOUgh the hood are turned So that the base 
ends thereof are disposed downwardy. 
Upon their diSCharge from the outlet of the 

h00din Upright Vertical order,the pinsare re 
Ceived On a,grOUping mechanism disclosedgen 
erallyin Eig.2,SinCethisgroupingmechanism 
GOes nOt enter directly int0 the present inven? 
tion,theSame maybe describedgenerallyaspro 
Viding a meanS for aSSembling the pins and 
tranSferringthe Same fromanelevated position 
abovethepittowardthe pin-spottingbed ofthe 
alley? 
InView ofthe foregoing,it Willbeseenthatthe 

preSent invention prOVidesautomatic apparatus 
for diSCharging both pins and balls fromthepit 
Of a bowling alley and dipenses with the serv? 
iCeS Of manual attendants?The apparatus is 
Characterized byits Structuralsimplicityandits 
positive andreliable operation. 
While I have deSCribed what I consider to be 

Cert8in preferred Structural forms of my im 
pr0yed meChaniSm,nevertheleSsit Willbeunder 
St00d that the mechanisms iustrated and de? 
SCribed are Subject to Certain modification or 
Variation without departing from the spirit of 
theinventionandSCOpeofthefollowingclaims. 
?Claim: - 

1. Pinand bail-handing mechanismfor bowl 
ing aleyS,a,pit,a belt movabletransversely of 
the pit to Conduct pins and balls discharged 
from an aSSociatedalleyto oneside of said pit, 
endleSS horizontally arranged conveyor means 
hayingareceiving Section disposed parallelwith 
the diSCharge end of Said belt and operableto 
Conductintermingled pins and bals rearwardy 
Of the pit ina Confined linear course of travel, 
rneanS forgripping the balls only duringtheir 
movementalongtheintermediateportion ofsaid 
COnVeyOr meanSandelevatingthesameto posi 

75tionsadaptedfortheirgravitationalreleaseand? 

  



2.622,879 
7 

returntotheassociatedalley,separatemeansfor 
engagingthe pins followingthe removal of the 
balls from Said ConVeyor means and during the 
traVelof the pinsalongSaid Conveyormeansand 
elevatingthe pinSto a plane of gravitational re? 
leaSe and discharge. 
2,Pin and bal-handing apparatus for b0Wl 

ing alleys haVing a,pit arrangedat the rear of 
thepin-receiyingregion ofthealey,Saidappara 
tuS emb0dying an endless belt movable hori 
Zontallyandlaterally overthe bottom of the pit, 
horizontal conveyor means arranged to receive 
pinSand balls discharged from Said belt,a ver? 
tically dispoSedbalelevator positionedoversaid 
COnVeyOr meanS,Said elevatorincludinga,frame 
h8Ving Spaced Verticaly traVeling ball-gripping 
devices carried thereby,said devices being ar? 
rangedat the Sides of Said Conveying meansand 
haVing Opp0Sed Surfaces thereof formed with 
Spaced bal-SUpportingridgesthe Spacing of Said 
devices and ridges being Such as t0 cause the 
Sameto engageandgrip aballmovingaiongSaid 
ConVeyor means and elevate the ball vertically 
withOut preventingthe Continuedtravel of bowl 
ing pinS adVancing With Said COnVeyor means, 
means C00perative With the upper end of Said 
elevatOr for receiving balls discharged from the 
elevatorandreturningtheSametothealley,and 
a Vertically dispoSed pinelevatorpositioned over, 
Said COnvey0r means at a location beyond the 
ballelevator,Said pinelevatorincludinga,frame 
SUpp0rting SpaCed vertically traveling pin?grip 
pingdeViceS,thelatter beingengageable Withthe 
Sides of the pins On the conveyor meansto lift 
the Same from Said means andraise the pinsto 
thetop of the pinelevator, 

3. Finand ball-handlingmechanism forbowl? 
ing alleyS,a,pit,horizontally arranged movable 
COnVeyor means forreceiving pins and balls de? 
pOSitedin the pit and Collectingthe Sameinin 
termingled Orderforremovalina confinedlinear 
path of travelfrom the pit,meansforgripping 
the balls Only during their movement on said 
COnVeyOr meanS,Said ball-gripping means being 
diSp0Sed in a Vertical poSition intermediate the 
length 0f Said COnveyor meansfor engagingand 
elevating Said balls from Said conveyor meansto 
8,p0Sition adapted for their gravitational re? 
turntotheaSSOciatedalley,Separate pin-elevat 
ing meansengagingthe pins duringtheir longi 
tudinaltravelinunisonwithsaid conveyormeans 
and folowingremOVal of the balisandelevating 
the Same to a,discharge plane. 

4. Pin and bal-handlingapparatus for bowl? 
ing 8leyS having 8,pit arrangedat the rear of 
the pin?reCeiving region of the ailey,Said ap 
paratusembodyinganendless belt movable hori 
20ntallyandlaterally overthebottom ofthe pit, 
a hOrizOntal Conveyor means arranged to re 
Ceive pinSand balls discharged fromsaid belt,a 
Vertically dispoSed ball elevator positioned over 
Said COnveyor means,Said elevator includinga 
frame haVing a pair of transversely spaced ver? 
ticaly traveling bal-gripping devices carried 
thereby,Saiddevices beingarrangedat thesides 
Of Said COnVeying means and formed with ver? 
ticaly Spaced transversely extendingridges,the 
Spacing of Said deVices and the ridges thereon 
being SuehaSt0 CauSethe Sameto engage and 
grip a,bal moVing along Said Conveyor means 
and elevate the bal vertically without prevent 
ingtheCOntinued traVel of bowlingpinsadvanc 
ingWith Said Conveyor means? 
5?Pin and ball-handlingapparatus for bowl 

ingalleys havingapitarrangedattherear of the 
pin?receiyingregion of the alley,Saidapparatus 
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8 
embodyingan endless belt moyable horizontally 
and laterally over the bottom of the pit,hori 
Zontal COnvey0r meanS8rranged t0 reCeiVe pinS 
andballs dischargedfrom Said belt,aVerticaly 
disposed ballelevatorpositioned over Said con 
Veyor means,Saideleyatorincludingaframe haV 
inga pair OftranSVerSelySpaCedVerticallytraVel 
ingbal-grippingdevicescarriedthereby,Saidde 
vicesbeingarrangedat thesides of Said Conveyor 
meanSand formed With SpaCed ridgeS,the SpaC? 
ing of Said devices and the ridges thereon be 
ingSuch8St0Causethe Samet0engageandgrip 
8,ball m0Ving along Said COnVeyor means and 
elevatethe balverticallywithout preventingthe 
Continuedtravel of b0Wlingpins advancing with 
Said Conveyor means,and a Vertically disp0Sed 
pinelevator positioned overSaidconveyormeans 
at a,iocation beyond the ball elevator,Said pin 
eleyatOr including a,frame Supp0rting Spaced 
Verticallytravelingpin?gripping devices,the lat 
terbeingp0Sitioned on opp0Site Sides of the Con 
veyormeansforengagement With thesides of the 
pinsonthe COnveyor meansto lift the Same from 
Saidmeansandraisethepinstothetop ofthepin 
elevatOr? 

6. Pin and ball-handling apparatus for bowl 
ingalleys havingapitarrangedattherear of the 
pin-reCeiying region of the 8lley,Said pit being 
prOVided With a backStOp,Said apparatus em? 
bodyingan endleSS belt movable horizontallyand 
laterally Over the b0tt0m Of the pit,Conveyor 
means arranged t0 receive pins and balls dis 
chargedfrom Said belt,8Vertically dispoSed ball 
eleyator p0Sitioned OVer Said conVeyor means, 
Said eleyat0r inCluding 8,frame haVing Spaced, 
Vertically traVeling,ball-gripping devices Car 
ried thereby,the Spacing of Said devices being 
such asto causethe Same to engage andgripa 
ball moving along Said Conveyor means,elevate 
the ball Vertically,and diSCharge the Sameat the 
Upperend of Said frame WithOut engagingorin 
terfering with the continued travel of bowling 
pins advancing with Said COnveyor means,and 
ballreturnmeans p0sitionedadjacent tothe up 
perend of Saidelevator forreceiving balis dis? 
Chargedfromtheeleyatorandreturningthesame 
t0the alley? 
7.The apparatus definedin claim6,including 

a ball Supporter located betWeen the upper end 
Of Said frameand Said bal returnmeans,means 
mounting Said Supporter formovement bya,bal 
Out ofthe pathOf traVelof Said ballasitis being 
eleVated,8nd meanSOperative,in responsetothe 
arrival of Said ball adjacent the top of Said 
frame,forpOSitioning Said Supporter to support 
a ball,Whereby Said ballmayrollalongsaidsup 
p0rter onto Said ball return means. 

8. Pin and ball-handlingapparatus for bowl 
ingalleyShaVingapitarrangedattherearofthe 
pin-receiving region of the alley,said pit being 
provided With a baCkStOp,Said apparatus com 
prisinga belt movable horizontallyand1ateraly 
OVerthe bottom of the pit,Conveyor meansar 
ranged t0 reCeiVe pinsand balls dischargedfrom 
S8id belt,means for Separating balls from the 
pins received on Said Conveyor means,including 
averticalydisposedballelevatorpositionedover 
Said Conveyor means,Saidelevatorembodyinga 
frame haVing Spaced,verticaly traveling,ball 
gripping devices Carriedthereby,thespacing of 
Said devices being Such asto causethesameto 
engage and grip a bal moving alongsaid con? 
VeyOr meanS,elevatethe ballvertically,and dis 
Chargethe ballat the upperend of saidframe 
withoutengaging orinterferingwith thecon 
tnuedtrayelofbowlingpinsadvancingwithsadY 
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conveyor means,and ball return means Co? 
operative with the Upperend Of SaideleyatOr for 
receiving balls dischargedfrom the elevator and 
returningthe Sametothealley? 

SAND?RSA,FRYE? 
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