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To all whom it may concern: ‘
Beitkoown thatI, MarTv F.CHRISTENSEN,

‘& citizen of the United States, residing at
" Akron, in the county of Summitiand State of

Ohio, have invented cerfain new and useful
Improvements in Machines for Making Spher-

ical Bodigs or Balls; and 1 do declara that the

following is & full, clear, and exact descrip-
tion of the invention, which will enable ath-

ers skilled in the art to which it appertains to,

make and use the sate.

My invention relates to a machine for mak-.

ing spherical bodies or balls; and the object
of the invention is to provide a machine which
is adapted to receive plastic matevials of dif-
ferent kindsand in varying guantities, accord-
ing to the size of sphere wanted, and to roll
the same into the form of a perfect sphere or

ball, all substantisliy asshown and deseribed,

and perticalarly pointed éut in thé.claims,
In the accompanying drawings, Figure1 is
zplan view of my machine in & compliete and
operntive conditien, and Fig, 2 is o side ele-
vation thereof. WFig. %.is & longitudinal ssc-

tional elevation of the' machine on line w @,
Tig. 4 is an elevation of the rocking

Fig. 1.
support, whick cerries one of the roliers or
rolling whaels with theroller or wheel and its
shafi thereon and showing a cross-section of
the main frame carrying said snpport, ashers-
inafter more folly described. Fig. 5; Sheet
1, is a cross-section of fhe adjecent pertions

. of the twe vollers, taken on line ¥ 3, Fig. &,

A “and showing aball lodgad bstwesn the roilers
83 occurs i actual practice. Fig. 8, Shest 2,
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is & side elevation of & modification of the ma-
chine. - R -
The machine thus shown is.adapted to pre-
duce porfect spheres without other or further
finishing or dressing than the machine itself
sives-to the article in #he place where and at

the time thosphere or bull 1s rolled, and while
the wachine can be successfully employed fo

convert muny differens kinds of materials into

balls or ball shape it is especially well adapt-”

ed o the prodoction of glass balls or spheres,

and for the purposes of this deseription it

may be assemed that the machine is used es-
pecially for the manufacture of glass balis of
different sizes, from sipall marbles to balls of
sn irich or more in. dismeter, the matter of
size not. being materiel. It may be further
observed in this connection that the machine
is eomparatively small 1n size, since the origi-

nal drawings in this case are about half the
full size of a machine adapted to produce
balls over an inch in diameter.

A represents the main frame, which may be
provided with any suitable meansof support,
such as a table or the like, and on which s se-
ries of machines sy be placed, if desired.

B is a drive - shaft carrying a pulley 5,
through which power is applied and which
may he substituted by gear or other well-
known connections, according to convenience,
and ( is & driven shaft connected with shaft
B by sprocket-chain E, running over sprockst-
wheels " and ¢ on said shafte B and C, re-
spectively, and over idler & on standard or

" bracket D, erected upen frame A apd stand-

ing far enough above the same to give the de-
sired elevakion to idler-wheel 2, as hereinaf-
ter more fully deseribed, ,

{3 and H represent the two forming wheels,
rolls, or rollers, and they are preferably re-
ferred te herein as “‘rolls” or ** vollers,” be-
cause they roll the ball into shape. Roller G
in mounsed on shaft B and roller H on shafi
! and both heve uniformly-grooved periph-
eries g.and &, respectively. These grooves
are segmental in cross-section in their form-
'ing portion snd fared outwardly at each side

utside of the said Torming porticn, and Ghe

wo rollara are seb in the same vertical plane
witly their peripheries directly opposite each
.osher and in such relation as $o just avoid
contact &t their nearest pointorabout as seen
in Fig. 2.
" Rolier I is purposely larger or of greater
digmeter thaa roller (+, and for this resson is
Tae master roll or roller of the pair, dominat-

“ing roller G- by means of it greater periph-

eral speed and afb last codtrolling the discharge
of the ball or sphare O, as wilf-he seen.
Shaft: B, esrrying roller. &, 15 Hupported in
fived bearings on..fraide A, while sbeit C,
carrying roller Ii, is.monnted in or tipon the
vocking sapport L, which itself is carried,
proferably, .on needla-point pivots £ £, Fig. 4,

- or their eguivnlents, enpaged through flanges

& in-or upon mein frame 4; - Thisor any like
or equivelent pivos for said rocking support
L may be used, and shaf§ ¢ is exclusively car-
ried by said recking support and has no di-
rect connechion with freme: A. The said
frome A is shown as hevingn subslectially
i-shaped depression or' drop o of about the

'gamae height a3 support L, while the top of
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the Gupport comes ona plane aomewhs.u above
the $op of frame A and sbout oo e level with
shaft {, this bringing shafts B and C oo she
same level, This coﬂstruction and arrange-
raent of parts effords voom for the necessary
to-and-fro play or rocking movemant of shaft
( and roller H, as will be seen, and such play
or antomstic sccormmedation of the shath sid
its roller totha work is providad for by means
of o met-serew 2 ab ons side of said support
and a snrmmpre.ﬂﬁd boli & on the other side.
The sz1d boli is am ried in barvel 4, in which
is a spring 5, o short fellower 6, and B SCrew
1, enc'agad mr{muh 2 stiud Bon the mein
fram-a and bea,ring ggainst follower 8. "By
thess siraple means I am enabled bo incresse
or diminish the tension of spring 5, accord-
ing gs more or less vesistancs io the bach-
ward rocking of support L i= wanted, and
t.hls o2 sriicnlar constraction of datails or any
fair egaivalentthercof may be adovtad, to ths
end thet suppors L, with ifs shatt de roller
H, may antomatically vield th permitthe dis-
charge of the finished bali and yesums nop-
mal working. position when the ball s pess szad.

N represenis s swinging beli-tighiening le-
ver carrying an idler n for bels or band ™,
by which powsr is transmitted fio shatt B to
drive the mac.hine

in Fig. 6 Ishow a mﬂon sabion of the ma-
esh'a ia hmmu 2 ¢,

sdepied o slide cn t‘rama A instond of rasling
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on & rochmp‘s spnors, and rollsr-snpporis way
be provided for these huarm g if $he friction
be feund objecmo";a‘ﬂ”

Now having seb forth the conatruetion of
the mauhme, she operstion ubereof Wli‘ bs
veadily undersiood.

it hag Geen suateu bheb g Gmsaed snhere or

0&1. mtb a polished snrfses, if it be of glass,

ia produced by this machine and that no other
or further work upoa tha bell s required $6
prepare it for tha warket.  This resnit or ei
faey Is obtained ;‘*roiwh the novel and pe-
culiay ccn%roehon and prrangeiment of rollers
and H snd the mounting of roller H espe-
ctelly. Ttig observad thet the. grooves jn said
roiiers sre segmental; bub nob semigpherical
in their forming poriion, so thai if a perfect
sphere be dropped -into ssid’ grooves it will
find its proper reshme'-mac.e \-vhene the spece
betvresn the grooves ie exactly grODOT tloned
to it own size, ac sean in Fig. 7 and in plan,
Fig. 8. A ihis point the curved surfyces of
sal& grouves conform ux&utiv to the roundea
gnhera, but this alse lesves the edges of the
twg grooves a,nart. from each othar R,dlstance
d'Eﬁ 19 uhﬁ amount that each groove is less
gnth than the radins of a perfect eirele in

s;ge or oross-section plus v distance defer-.

mined bV the distance of the ball sbove the
ceatral or median line of the rolls, - Henge
also when the said gfooves come: approxi-
metely together ab the. desd-center iine be-
twoen shafts B and C an oblong. or coval for-

BOR,406

mation results there, as clearly ssen in plan,
Fig. 1. How observing thase conditions and
differences I havs discovered that o perfect
sphere can be rolled and finished at the place,
and only at the place, whers the two segman-
tal grooves meet in pi:*fectig cireular outline,
which is the location of ball G and whiech
forms the mold of the machine, as wili be
gshown iurfhe; giong.. So, sssuming that &
limp or -poriion of prepsred Material has
basn dropped or fad into the maching, it will
take iis place batween the rollers relshively
sk sbout the placs or jusé sbove where i s
0 be finished and ss indicated by ball 2, and
to faciliizte operstions 1 preferably, hut not
necessavily. fashion the material inio some-
thing of 2 ball shape before feeding it to the
machiss, Then having the rollers and thelr
shaftd rotating uf- she same rate of speed in
the sams general direction it Follows, firss,
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that the seld. rollers srpvel in reverse direc- ‘

tione ab their poins of work, snd, secondly,
that roller - iravels proporticnaiely faster
than roiler & st its periphery, as it is lerger
in digmeter $han said roller. Wiikh these con-
difions present sad with & lump or ball of
matﬂ; 121 of suitabls consistency and of sniteble
sizsfad § o the mad ahine, it isrolied or fashioped
into the & form of a*:erfectsp’}nre inthe meld or
peckot of the rollers abeve their diamstriesl
cenioe relativoly ot sbont the elevation ce-
cupied by ball 0. in Fig. 2, end sxperienece
hes shown thas the sphaere or boll does nos
lezve this slece uniid it is perfsctly formed,
and, sacondly, unéii i% bes herdened to pass
down bebwoon bhe rolls ab their otharwiss
closes peint without sndangering its shaps.
En this ope!‘auwn 7 have fonnd that with two
opuosed gmﬂnt&._ surfaces traveling re-
versely, a8 in this instance, and with specs
intervening the se’gmelits whera no work can
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be done, the materiai is not rolled over and -

over in one directien only, as wonld sesm
pr o‘cabie. bt ‘the very fach that it is uneven
of surface or nob nerfeotly round to begin
with cwases i o engage or Bdherr more ab’
one plaf‘e 5h&¢1 ai another and to furn -or &0
b@ tlll‘.deu lﬂ dl’&el““nt leEOtEOHS E."]G W

uniil it e efually exposed all around te tﬁ

Formative dction of i;h_e rollers, and sueh burn-

ing goes on: Tnavitgbly and by vesson of its
ihequalities vakil at last and speedily all in-
egualities dwappeav s,nd 8, periect cphars is
prodnca& ‘44 this time alsc, and especially
in the menvfacture of g’iass balls, is tha ball
found . to be hard encugh to be discharged,
and thie grester periphersl speed of roller B
at the place of work eomes into serviee now
and the seid roller itseif takes charge of the
bell and rolls it down and out of the machine.
This action is accommodated or.provided for
in the rockmg spung -pressed support 1, and
the said support end ite shait' and rolier H
have freedom enough tolef the ball pass down.
&Bd out witheut m)ury 28 it ,GT08869 bhe dia~
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