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To all whom it may comceri:

Be it known that I, JAcoB N. MCINTIRE, of
the borough of Manhattan, city, county, and
State of New York, have invented a new and
useful Improvementin Bowling-Alleys; and I
do hereby declare that the following is a fall,
clear, and exact description of the same, refer-
encebelnffhad tothe accompanymwdnawmws,
forming pmt of this specification.

My 1uvent10n relates to that genus of ball
return-ways for bowling-alleys in which the
balls which roll home on a track from the pit
end to the players’ end of the alley are dis-
charged or delivered initially onto the rear
end (instead of onto the forward end) of
what is called the ‘‘terminal” or ‘‘rack” on
which the returned balls assemble for reuse
by the players.  In this type or genus of ball
return-ways as heretofore made there has
been no provision for automatically return-
ing the series of small balls or the ‘“‘pony”
balls onto the lower or supplemental rack on
which these small Dballs are generally kept,
these balls in the use of this kind of return-
way being returned by way of the ball-gutters
of the alleys and placed by hand, on arrival at
the players’ end of the alley, on the said sup-
plemental ball-rack; and one object of my in-
vention is to prov 1de means for returning
these small balls from the pit end of the alley
and automatically delivering or placing them
on said supplemental rack.

As in different parts of the country bowl-
ing-alleys are used mostly for different kinds
of games—such, for instance, as tenpins,
candle-pins, cocked hat, &c.—and these sev-
eral games requiring or rendering most con-
venient somewhat different constructions of

ball-racks or terminals, another object of my.

invention is to provide for use a construec-
tion of ball return-way in which, where it
may be desirable or necessary, all the balls
(from the largest to the smallest) may be sent
home from the pit end on the usual track of

that type of return-way above referred to and’

delivered or discharged automatically onto
the rear end of a single terminal or ball:re-
ceptacle.

In various species of Dball return-ways of
the type alluded to it has been found that the
larger balls will necessarily be.delivered onto
the terminal or ball rack at a somewhat

(No model.)

greater speed than that at which the smaller
balls are; and it being desirable to have both
the large and small balls discharged onto the
rear end of the terminal or terminals at about
the same and at the lowest possible rate of
speed my irvention has for a further object
the construction of the type of return-way
referred to with means for regulating the ve-
locities of both the big and small balls, so as

to have the different sizes delivered onto the -

terminal or terminals at agnearly as possible

the same rate of speed.

To the ends and objects above mentioned
my invention may be said to consist of the
novel structural features (of that type of re-
turn-way alluded to) which will be found

hereinafter fully described and which will be”

most particularly pointed outin the claims of
this specification.

To enable those skilled in the art to make
and use ball return-ways involving either in
partor in whole the several novel features. of
my inventionin either the precise forms here-
inshownand described (astooneor allof said
features) or under some modification thereof,
I will now proceed to describe my invention
more particularly by reference to the accom-
panying drawings, which form part of this
specification and in which I have shown the
several features of my invention each carried
out in that precise form in which I have so
far successfully practiced it, although, of
course, as to each of said features modifica-
tions may be madein the constructions shown
without departing from my invention, pro-
viding the novel principles of construction
and mode of operation of each of said fea-
tures be retained.

In the drawings, Figure 1 is a side eleva-
tion of a ball return-way made according to
my invention and illustrating particularly
those features thereof which relate to means
for antomatically discharging or delivering

-the larger series of balls onto an upper and

the smaller series of balls onto a lower ter-
minal or ball-rack and for also regulating the

is, the larger series and the smaller series—
are delivered onto their respective terminals
or ball-racks, the middle portion, however,
of the long and nearly-horizontal portion of
the ball-track being broken out or removed
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and the end portions of the return-way moved
toward .each other for the purpose of.show-
ing the novel construction of ‘the whole de-
vice within the space permissible and at the
same time on a sufficiently large scale to
plainly illustrate the details of construction.
Fig. 2is a similar view.of one of myimproved
return-ways made in-like manner with the

‘middle portion of the ball-track removed.and

the end portions of the return-way moved to:
ward each other and illustrating ‘a form or
feature of my invention in which all the balls
(both large and small) are automatically re-
turned onto the rear end of a single terininal
or ball-rack in the same mannerasthe smaller

.balls only are returned onto the lower rack
at-Kig. 1. TFig. 3 is.a detailed partial top
. ¥iew.made..on. a,. somewhat. enlarged., scale
~and.illustrating particularly a switch device
which is employed in the forms of returnzway_|.
;shown at Figs. 1'and 2, and which; also .oper-

-ates.asabrake device for.controlling or regu-

~lating in.a.measure the speeds:of the.balls of”

..different sizes. . Fig. 4is a. detail verticalsec-

25

; tion. at the line 'z of Fig. 1 looking.in; the

direction indicated by the arrow-in.said Fig.

1. Fig. 5 is a partial side view.showing a

~modification: of. the -ball-delivering:devices

«Seen.at Fig. 2,

3o. 1l
" . tion, : :

illustrating another modification of myinyen-

:In the .Eseveral.ﬁgux:es .the.same parts-will

.,z;:be-:ﬁOu‘-nd,, always designated by.the same let-
- = ters:of reference. o '

35

-.Referring. now: more. particularly -to Figs.
it <] i <

:1;,.3,:and. 4.of the drawings, it.will .be seen

. ‘that the ball-track of.the.return-way starts at
+a.point vertically over.the rear of the.-pit-and

© 40

:at.a.proper elevation and descending thenece
-to.the.proper extent.and with the requisite

-obliquity, as seen,at a, approaches.to.within a

55

few.inches—say.about six—of the floor, from

~Wwhich point.it-runs.toward the player’s. end

. -of ‘the alley. with a slight: descent, as séen -at
45:

. -minal:until at the vicinity -of the rearmost.

=half of the ball-rack or terminal it begins to

b;whence it,runs.level at 0% beneath the ter-

run upwardly in a curved direction, as.seen

»at. c;and extendingthence upwardly and-for:
50.

wardly,.as.at d, constitutes-the curved:lift-

.ing.and. dischargirg end.portion of the track
~peculiar to that genus or type of return-way

to which my present invention:relates:and

.from which the.balls pass onto the ball-racks
-Or:terminals. . Of these there are two,:the up-
~per:terminal e,-on which the series.of larger

_:balls—say from eight and six-tenths inches
:diameter. down.to.six inches:diameter,. in-

6o

:clusiye—are. to.be.assembled, and the lower
derminal f, onto which are delivered the. se-
-ries 0f smaller.balls running from: five and a

. +half down to four inches diameter,inclusive.

.The.series.of larger:balls, however, it.will be

~understood,roll continuously rearwardly and

65

then:upwardly and finally in a forward di-

~rection .in confact.always.with the curved
-portion of the ball-track b ¢ d, (as.peculiar to

Fig. 6.is a partial side view |

647,902

the typé of retiirni-way to which my improve-

.ments relate,) while the series of smaller balls.

travel only partially up in contact with the
.eurved portion ¢ d of said track, they having
an insufficient amount of inertia or impetus
to -travel clear up and get onto the terminal
e,-and after having:aseended to a point sub-
stantially such as illustrated, for instance, by
-the small dotted in five-inch ball seen at Fig.
1 fall back or descend by gravity, and trav-
eling on the curved portion of the track on
~which they made their ascent.come onto the
curved switch device or hinged continuation
- g of:the lower ball-rack f,and roll thence onto
-and forwardly along on said ball-rack, as I
have illustrated at -Fig. 1,-in.which. a five-
inch ball having: ascended: to:-the; position
shown in dotted lines; at the left-hand. side of
~the: figure.-has-descended::onto. the-hinged
switch-g,. as illustrated by the: five-inch: ball

ot circle thereon shown in full lines; and.roll- -

-ing thence-forwardly-into the..position: indi-
-eated by anotber full-line circle drawn on-the
rack. /" passes:finally. forward -on..said:-rack
_(which, as. usual, is slightly-inclined for: the
.purpose) nntil.it aArrives at the positionindi-
-cated by the dotted cirele of a five-inch ball at
:the extreme right-hand end of the said.rack.
The switch.device z,,which is hinged at the
-point; s to the rearmost.ends. of:the:;bars:or
tnbes constituting the: rack f, is made, pref-
~erably,.of: about..the. shape-shown; and. with
its rearmost end resting upon a suitable.stop
.in the, curved. .portion of the.main: track of
. the return-way-is free.to rise.and. fall,;mov-
ing. about its point.of articulation,.and, as
-illastrated at. Fig: 1, (inwhich said switch is
-shown in-its. Jowermost or normal.position.in
full: lines.and in . its .uppermost.position -in
-dotted. lines,) when:any one-of..the balls of
:the larger series—as; for instance, the eight-
-and-six - tenths-inch ball shown' .in- full-line
.cirele immediately beneath the rack f—comes
Tolling home in ascending the curved portion
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~¢.d;of the return-way it simply lifts or.pushes

~upwardly said-switeh g.into the dotted-line
position and passes,.as.usual, fromthe enrved
upper. end of the return-way onto. the upper
ball-rack e.in the manner illustrated by the
eight-inch_ball, full eircle, shown . in position
~on.said; ball-rack, and thence rolls forwardly
into the position illustrated by the eight-inch
-ball, dotted circle, seen. at .the extreme right-
hand_ end of .said-ball-rack, and it will;also
.be understood that when any one.of.the.se-
-ries of smaller balls comes rolling home—as,
.Tor instance, a five-inch. ball, such as shown
by the full-line cirele to the right of the ter-
:minal-devicein Fig. 1—said ball in like.man-
‘ner in aseending the euryed .portion: of .the
return-way ¢ d, without sufficient -impetus,
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however, to follow completely in the:wakeof

the larger ball, which may have previously
ascended, also lifts up (to a less extent) the
-hinged switch device ¢, and passing suffi-
.ciently far above the movable end of said

switch to allow the latter to drop-back to its
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nhormal position will then gravitate or roll
downward on the said return-way and pass-
ing thence onto the said switch device will
roll thence, as heretofore explained and as
illustrated, onto.the lower ball-track f.. It is
desirable, of course, to have this switch de-
vice made so that the balls, especially the
smaller ones, will not have to exert much
force, (and hence be retarded in their up-
ward course of travel,) while at the same time
it is desirable to have this switch operate as
a retarding device or brake on the balls of
the larger series, which by reason of their
greater size and inertia may tend to travel
too fast at ‘the time of their deliverance from
the portion d of the return-way onto the up-
per ball-track. Therefore I propose to make

. the hinged joint of this switch and brake de-

vice g after the fashion of some one of the

well-knowa forms of spring-hinges used on

doors to automatically elose or open them
and to have it arranged so that very little
torsional action of the spring will come into
play until one of the smaller balls of the
larger series lifts the free end of the said de-
vice to a given height or point and so that the
successively-larger balls of said seriesin lift-
ing the free end of said switch deviee still
higher will respectively have still greater de-
grees of braking or retarding force applied
to them. By this means and in this way I
am enabled toautomatically regulate the final
speed of the balls of different sizes, especially

-of the larger series, so that they will not travel

too fast in passing onto the upper terminal e.
. The precise defailed construction or form
of the torsional-spring articulation is not im-
portant to this feature of my invention so
long as some form be employed which will be
simple, durable, and effective for the purpose
explained, and at Fig. 3 I have illustrated
one form of such springarticulation in which
twin helical springs f are mounted on the piv-
otal stud s, with one end of each connected
with the root end of oneof the arms of switch
g and the other end of each connected with
a central integral lng or collar u of said stud,
all in such manner that loosening the secur-
ing-nut w of said stud, giving the latter a
turn in one or the other direction, and then
resecuring it in position the Qpnnfrs may be
adjusted to act differently, as circumstances
may require.

Refeumﬂ now particularly to I‘lg. 2 of the
drawings, ib will beseen thatin thesame man-
ner as explained just'now with reference to
Fig. 1 the balls of the different series when
placed on the highermost pit end of the re-
turn-way track willsuddenly travel obliquely
downward on the part a, then for a long dis-
tance on the slightly-descending portion b un-
til they arrive at the vicinity of the terminal
device, when they will ascend rearwardly and
upwardly the curved portion ¢ of the return-
way, and after having lifted the brake and
switch device g to diﬁerent degrees, as illus-

trated by dotted lines atsaid figure, they will-

continue their ascent, but on an upwardly
and rearwardly curved continuation m of the
said return-way, to a point sufficiently high to
permit the automatic closing or fall of the

switch device into.itsnormal posmon {shown
in full lines,) when the balls will then de-
scend or roll back downwardly on said por-
tion m of the return-way, and coming onto
thefallen switch ¢ willroll forwardly thereon,
and from thence onto the single terminal e
illustrated in this case, on which terminal
they will automatically assemble, as illus-
trated by a series of circles illustrating, re-
spectively, an eight-and-six-tenths-inch ball,
a four-and-a-half-inch ball, a five-inch ball,
and an eight-inch ball, which said balls are
also shown, respectively, by the full-line cir-
cles at the uppermost rear portion of the fig-
ure, by the dotted circle immediately below
said full-line circle, by the full-line circle of
a four-and-a-half-inch ball drawn on the re-
turn-way about the middle of the terminal
part of the device, the full-line ‘circle of a
five-inch ball resting on the rearmost portion

“of the slightly-inclined part of the return-

way, and the full-line eircle of an eight-inch
ball shown placed on the highermost pit end
portion of the ball-track.

I have shown the return-way illustrated at
Fig. 2 as having its pit end at the same ele-
vation as that of the return-way, seen at Fig.
1, but set farther forward, so that it is ver-
tically over the front (instead of the rear)
edge of the pit. Both arrangements of the
pit end of thereturn-way are adopted by dif-
ferent alley-builders and either one is prac-
ticable; but I prefer the arrangement shown
at Fig. 2 as the better one of the two.

It will be seen by a comparison of Figs. 1
and 2 that the single ball-track e of the last-
mentioned figureislocated considerably lower
than the upper terminal e at Fig. 1, and it
will be understood that in that form of my
improved return-way shown at said Fig. 2,
which is adapted for the returning onto “and

.assemblage on a single terminal of the balls

of all sizes, it is necessary to have this termi-
nal placed very much lower in order that the
smallest ball of the whole series will come
completely home on the return-way or will
travel far enough upon the sort of ogee por-
tion ¢ m of the track to lift-and pass far
enough beyond the movable end of the switch
deviee ¢ to properly get onto said switeh and
thence onto the said terminal e, and it will
also be understood that in this form of return-
way adapted to the purpose mentioned the
balls of the larger series are likely to travel
so far upon the portions ¢ m of the return-
way as to retrace their course or descend
again onto the switch ¢ and thence onto the
terminal e at too great a rate of speed if their
home-coming velocity be not in some manner
checked before their descent onto the said
switeh device, and hence in this form of my
improved return-way it is all important to
provide some means for retarding the ecourse
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- of travel of the series:of Jarger balls,which
:in'the case shown:is sffectuated bytheuse:in

~combination.with the hinged switch:device: ¢
0f the torsional-spring articulation operating
to-canse.said-switeh:to:act-as a brake-on+theé
+Joalls.of ithe larger series-as:they:pass under

-.and.lift up the. inovable-end of: said*switchf
v deviee. . i

10
»ment-togethér must-conform in one-manner
“:%othe regulation requirements: of: the bewl
-ing-alley—forinstance; asto the:sheightofithe
.:pit end:of. ‘the return-way; its entiré length

.add the:length .of the-terminal-device:&e.

=whileswith.reference.to ‘the degree:-or:precise

weonfiguration: of ‘the- curved-portions:vfthe
~returnzway; the:precise::shape.and:detaik.art

“rangement.of the switch device,andithe-ele!

‘vatiens:of ithe-ballsracks-respectivelyishown

~inithe different figures:theskilled-constructor-

«anustuse:a wise:diseretion-and-proper:me:

15

20

" «:chanieal judgment to:make the -confrivanee

|
¢ Of.course the:sizes: and: proportions:of:all
the-parts and their precise-relative arrange;

i

»asawhole (madein eitherof the formsishown)

25

to.adapt:it perfectly to-the:circumstances-or

zconditions;under:whicli:it-is:to:be used. !

At 'Fig. Sthemodification-shownsembodies b
- the extension upwardly. of.theconeave:form

- ¢.of:'the track.seen at-Fig.' 2 instead of -hav-

30

‘ing:the’direction: of  curvature -reversed; as

«seen:at:m; Fig. 2, since insome cases-or under

~some conditions the form shown:in this:modi:

‘fieation: may-be-found:to be:preferable in

spractice.as-one.more-effective -or desirable
35"

«especially.in.a -case in.which:it- may-beide-

~'sired:to place.the single-terminal e (onswhich

40.

45

-to.rack or-assemble the:balls of:all sizes).ab

;ating ;that: generic’.feature of:my invention
- «which.consists-inmeans for'directing onto:a
~lower: rack such-balls; coming'home: onithe
Arack:of the return-way.as may not-comewith:
wsufficient impetus to roll from. the upwardly-

a-comparatively:high elevation. :

:In‘the:modification seen-at: Fig.'6: I .have
shown:as: a.substitute:for the switeh device
g-0of Fig. Lanother:specific means for-éffectu:

seurved rear end of said-track ontothe-upper

=terminal orrack. "Asseen;this otherspecific

~means-consists. of: a;spring or pair.of~spring:

50!
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Jbars:having their fixed ends fastenéd:to:the |:

inner-or adjacent surfaces: of the-rails: ofithe

strack ¢, swhile: their yielding:bent-up: ends, |

y:

swhich are:depressed by (and’ do:not.appreci-
+ably:effect). the -balls of the larger series:as
.they-roll:home; operate. to direct.the.course
-of the :smaller-balls,.which-onstriking:said
~projecting ends are caused to aseend abruptly
:and:-bounce back=sufficiently at:the.same time

‘to:get onto the lower rack 'f.  These; deflec-
-torgybeing arranged: eloser.together thanthe
-rails of ‘the track.at. c;:will naturally:affect
:differently.the smaller balls than'the:larger
-ones. " I,however, consider:the switch:deviee

shown in the other:figures the betterspecific

-device for the purpose of directing onto ‘the,
Jower rack: all the balls which will: not: auto-
:matically go onto the top rack,

 -64%,008

:As every one:.skilléd:in:the art-knows, just
=which:balls or-how:small:-balls:will: go up-onto
thetop rackideperids-greatly'(in a given form
wor-eonstruction: of :return-way)-on <just-how
‘the pitboy:puts. the ball:onto the-pit-end of
‘thereturmsway-orintothe usual-eagéithereof,
a:sgiven-ballsthat will- not-aseend ontoithe top
rack (or-onto a terminal-of-given-elevation)
wwhen=simply-laid -in the cage-being:made to
~easily-go -upronto.said rack- when:thrown iu
“by‘the boy or given-an impetus-by-him-in the
~right: direction. ’
“By-makingthelong:-nearly-horizontal-por-
“tion:b>0f ‘the return=way track -with-a slight
tdowngriadéeinabout arightliné-from the point
~where the siuddenly-inclined pit-end-portion
“(or“‘sweep ' a)-merges -into it:-to ‘the:point
wwhere:it:{the portionb) mergesintoithe:pref-
verably:level:portion: ¥% that lies tmmediately
“beneathitheterrxinal rails; (be.the-terminal
reinglesas-at: Big: 2, oridotblesas.at: Fig. 1,)
! Favail-myself of thelawthat 4-body-rolling
‘down:aninclinedstrack neeessarily has a-con-
~tinually-acceleratéd: motionand nosmatter
-how: slight the ‘degree-of inclination of this
-long:pertion: df the return=way ball:track a
gtter-result:israttained: thaniif+ithis-por-
ion‘:be-made-on: atdead-level, which:neces-
ssarilydnvolves:the-principle that.a-ballrélled
“therein-must:travel>with:ia -continuglly-re-
:tardedvelocity. “Inpractice;however; Ihave
¢ fourid.aidescent-or:downgrade of aboutithree
:inches {whieh-isscareely-perceptible andmay
e:increaséd, if"-found-desirable).to:-produce
~good:-€ffects. B _ :
“Having:now:so fully explainéd-my:inven-
tion‘that those'skilled:inithe art.can-make and

- |-use-bowling-alleys providéd with return-ways

+embodyingeitherone orall of the-(separable)
rnovel:structural features-set -forth in:either
he' forms shiown-or under:some:modifieation
ithereof, what I'claim.as new; and desireto-se-
recuré:by Letters Ratent; is—— .

-1 dn&ballreturn-way of the type;orgenus,
“shown;the-combination, with‘the'main; or up-
«per, terminal j the.ball-track; externdingrear-
swardly-of‘the said-terminaltarid-operating to
“deliver:-balls-onto! its’-rearmost -portion,:as
sspecified;-and-a:loweriterminal; or-ball-rack,
ocated, .as:usual, beneath- the. said :upper
ack;.of.means:operating .to'direct-onto-the
earmost: end of said.lowerterminal;orrack,
.all-home-coming balls which travelwith a-ve-
lecity instufficient to earry. them onto:the:said
~upper:terminal; or rack. B

- 2. In a:ball return-way of the typesorgenus
:shown,‘the combination, with the ball-traek,
-on-which thé balls r6ll home;-an ‘upper ter-
:minil;-ontowhich: certain-of the:larger-balls
‘are deélivered; asspecified, by:said-ball-track;
‘and:a-lower.terminal, or-bill-rack; for the re-
sception-of:certain- smaller balls;-of a-switch
:device, Which operates:to'direct ontothe rear-
-mostiend: -of-said::lower terminal thosé: balls
swhich-willnet runup ontothe upperterminal;
zall substantially as hereinbéfore set forth.

3."TFhe combination, with & ball-track, hav-
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ing an upwardly-curved portion in rear of a
terminal, or ball-rack, of a terminal adapted
to hold balls delivered onto it; and a switch
device, hinged to the rearmost end of said
terminal; the whole arranged and operating
so that a ball rolling on the said ball-track
will pass beneath said hinged switch as speci-
fied, and after the latter shall have resumed
its normal position will gravitate onto it and
be delivered by it onto the rearmost end of
said terminal, substantially as set forth.

4. In combination with a ball-track on which
the balls travel homeward and which has its
rearmost end curved upwardly; a terminal,
or rack, adapted to the reception and reten-

tion thereon of balls; and a switch device for
effectuating the deliveryonto said terminal of
balls which travel up on the rear curved por-
tion of said ball-track and then gravitate back-
ward, as specified, means for causing said
switch device to operate as a brake to retard
the velocity of the larger balls and cause them
to pass onto the terminal at the desired low
rates of speed, respectively, as set forth.
In witness whereof I have hereunto set my

hand this 19th day of October, 1899.
J. N. McINTIRE.
In presence of— -

R. W. DRUMMOND,

O. B. ACKERLY.
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